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SPECIFICATION 



Cyclic Amine Derivatives and Their Use as Drugs 

K tt;~i,-] ^-F +->>«= Tmrontion 

U rJ-CJ-^A W*.w - 

This invention relates to novel cyclic amine derivatives. 

This invention also relates to chemokine receptor antagonists that may 
be effective as a therapeutic agent and/or preventive agent for diseases such 
as atherosclerosis, rheumatoid arthritis, psoriasis, asthma, ulcerative colitis , 
10 nephritis (nephropathy), multiple sclerosis, pulmonary fibrosis, myocarditis, 
hepatitis, pancreatitis, sarcoidosis, Crohn's disease, endometriosis, 
congestive heart failure, viral meningitis, cerebral infarction, neuropathy, 
Kawasaki disease, and sepsis in which tissue infiltration of blood leukocytes, 
such as monocytes and lymphocytes, play a major role in the initiation, 
15 progression or maintenance of the disease. 

Description of related art 

Chemokines are a group of inflammatory/immunomodulatory polypeptide 
factors which have a molecular weight of 6-15 kD and are produced by a variety 
20 of cell types, such as macrophages, monocytes, eosinophils, neutrophiles , 
fibroblasts, vascular endotherial ceils, smooth muscle cells, and mast cells, 
at inflammatory sites. The chemokines can be classified into two major 
subfamilies, the CXC chemokines (or a-chemokines) and CC chemokines (or p- 
chemokines) , by the common location of the four conserved cysteine residues and 
25 by the differences in the chromosomal locations of the genes encoding them. The 
first two cysteines of CXC chemokines are separated by one amino acid and those 
of CC chemokines are adjacent . For example IL-8 (abbreviation for interleukin-8) 
is a CXC chemokine, while the CC chemokines include MIP-ia/p (abbreviation for 
macrophage inflammatory protein- la/P) , MCP-1 (abbreviation for monocyte 
30 chemoattractant protein-!), and RANTES (abbreviation for regulated upon 
activation, normal T-ceii expressed and secreted) . There also exist chemokines 
which do not fall into either chemokine subfamily. They are lymphotactin, which 
has only two cysteines and defines the C chemokine, and fractalkine that has 
a chemokine-like domain in the mucin structure in which the first two cysteines 
35 are separated by three amino acids and hence defines CX 3 C chemokine. These 
_,. i.4 — 0 te chemotaxis, cell miaration, increase the expression of 

CIltiIllUJS.Xil<=^> w..w. , - ^ 

-pllular adhesion molecules such as inteqrins, and cellular adhesion, and are 

LtJ-i.U4.ui w «..«. • — - — 
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thought to be the protein factors intimately involved in the adhesion and 
lniiicraiion or leu^uyica j.hi_^ ^aw^^^j.^ ^^.^^.^ ^..^^.^..^-..j 

/ j= _ JI ~~~~~ .-..i^ -P^v- Qvamnla UaHHl K ©t" ^1 Thp PhPTnnlri TIP F^Ct.c; 

LISSUeij 11UL j-wo. x-^^.i.j^j-w , — ~ - , — ~- 

7\ ov-=,oo i qqt . rtiomnaftrartant- T.inand and Thp.i r Recentors. Horuk. 

duui^j ^-i^a>-iciLi-i- j-i^-j^f j- ^ ' / — . . — L ~ ~ — w- -j -i- . -- — 

K r> ttj mr< Dv 0 « 1996; Ward. G.W. , et al - , Biochem. J.. 1998. 333. 457; Luster, 
A.D., New Engl . J. Med., 1998,- 338, 436; Baggiolini, M. , Nature, 1998, 392, 565; 
Rollins, B.J. , Blood. 1997. 90, 909; Alam, R. , J. Allergy Clin. Immunol . , 1997, 
99, 273; Hancock, W.W. , Am. J. Pathol., 1996, 148, 681; Taub, D.D., Cytokine 
& Growth Factor Rev., 1996, 7, 335; Strieter, R.H., et al . , J. Immunol., 1996, 

10 156, 3583; Furie, M.B., et al . , Am. J. Pathol., 1995, 146, 1287; Schall, T.J., 
et al., Current Opinion in Immunology, 1994, 6, 865; Edginton, S.M., 
Biotechnology, 1993, 11, 676). 

For example, MlP-la causes a transient increase in intracellular calcium 
ion concentration levels and induces migration of T lymphocytes, B lymphocytes 

15 (see for example, Taub, D.D., et al.. Science, 1993, 260, 355; Schall, T.J., 
et al., J. Exp. Med., 1993, 177, 1821), and eosinophiies (see for example, Rot, 
A., et al., J. Exp. Med., 1992, 176, 1489), chemotaxis of natural killer cells 
(see for example, Maghazachi, A. A., et al . , J. Immunol., 1994, 153, 4969), 
expression of integrins (see for example, Vaddi, K. , et al . , J. Immunol., 1994, 

20 153, 4721), and osteoclast differentiation (see for example, Kukita, T . , et al., 
Lab. Invest., 1997, 76, 399) . MlP-la also enhances IgE and IgG4 production in 
B cells (see for example, Kimata, H., et al., J, Exp. Med., 1996, 183, 2397) 
and inhibits hematopoietic stem cell proliferation (see for example, Mayani, 
h et al , F.vn. Hematol.. 1995. 23. 422; Keller, J.R., et al . , Blood, 1994, 

XI • / ^, — . , tr" - — 

25 84, 2175; Eaves, C.J., et al . , Proc. Natl. Acad. Sci. USA, 1993, 90, 12015; Bodine, 
D.M., et al.. Blood, 1991, 78, 914; Broxmeyer, H.E., et al . , Blood, 1990, 76, 
1110) . 

With respect to the activity of MIP-la in vivo and its role in the 
pathogenesis of disease, it has been reported that it is a pyrogen in rabbits 

30 (see for example Davatelis, G. , et al., Science, 1989, 243, 1066); that MlP-la 
injection into mouse foot pads results in an inflammatory reaction such as 
infiltration by neutrophils and mononuclear cells (see for example Alam, R. , 
et al., J. Immunol., 1994, 152, 1298); that MIP-la neutralizing antibody has 
an inhibitory effect or a therapeutic effect in animal models of granuloma (see 

35 for example Lukacs, N.W., et al . , J. Exp. Med., 1993, 177, 1551), asthma (see 
for example Lukacs, N.W., et al., Eur. J. Immunol., 1995, 25, 245; Lukacs, N.W., 
et al., J. Immunol., 1997, 158, 4398) , multiple sclerosis (sec for example Karpus , 
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W.J.., et al., J. Immunol., 1995, 155, 5003; Karpus, W.J., et al., J. Leukoc. 
Biol., 1997, 62, 681), idiopathic pulmonary fibrosis (see for example Smith, 

_ _ in t T T IOQ/1 HI A in A- QttiS t-h R P Ri nl qinnal 5 _ IQQfi. 

k.Hj., eu ai . , u. i_iliuiuii*~'-l . , x^^i, 100, *i / v a , ~....-^w.., — ^^.w^. , , 

r 4-~ 1 , , ^ Uniin] ^caa f nr pvamnl ^ h s n 1 V . T - P . . a~\ . - iT. TlTimUnO 1 . . 

O , iZO j , dUULC J_ i^u.^ J-ii J^^Jf \ v J - — ."f— ~ ~- J ' -' ' - " 



Tnnc in/ /itqt. Q-t-av^-if^^ t .t ^1.. .1. Titiniunol .. 1995. 155. 1515). and 

i^jj, _L.jn, -% i J-J t ^ ^.CLUtlx * - - - / - , - - 

rheumatoid arthritis ( see for example Kasama. T . , et ai . , J. Clin. Invest., 1995, 
95, 2868) ; that coxsackie virus induced myocarditis and herpes stromal keratitis 
are inhibited in mice with a disrupted MlP-la gene (see for example Cook, D.N. 
et al.. Science. 1995, 269, 1583; Tumpey, T.M. , et al . , J. Virology, 1998, 72, 
3705); and that significant expression of MlP-la is observed in patients with 
chronic inflammatory diseases of lung (see for example Standiford, T.J., et 
ai., J. Immunol., 1993, 151, 2852), hypersensitivity pneumonitis ( see for example 
Denis, M. , Am. J . Respir. Crit . Care Med., 1995, 151, 164), rheumatoid arthritis 
(see for example Koch, A. E . , et al . , J. Clin. Invest. , 1994, 93, 921) , infectious 
meningitis (see for example Lahrtz, F. , et al.. J. Neuroimmunol . , 1998, 85, 33), 
and chronic inflammation of muscle (see for example Adams, E.M. , et ai . , Proc. 
Assoc. Am. Physicians, 1997, 109, 275). These studies indicate that MlP-la is 
deeply involved in the local attraction of various subtypes of leukocytes and 
the initiation, progression and maintenance of resulting inflammatory response. 

MCP-1 (also known as MCAF (abbreviation for macrophage chemotactic and 
activating factor) or JE) is a CC chemokine produced by monocytes/macrophages, 
smooth muscle cells, fibroblasts, and vascular endothelial cells and causes cell 
migration and cell adhesion of monocytes (see for example Valente, A. J., et ai . , 
Biochemistry, 1988, 27, 4162; Matsushima, K . , et ai . , J. Exp. Med., 1989, 169, 
1485; Yoshimura, T... et al . , J. Immunol., 1989, 142, 1956; Rollins, B.J., et 
al., Proc. Natl. Acad. Sci. USA, 1988, 85, 3738; Rollins, B.J., et al . , Blood, 
1991, 78, 1112; Jiang, Y., et al., J. Immunol., 1992, 148, 2423; Vaddi, K. , et 
ai., J. Immunol., 1994, 153, 4721), memory T lymphocytes (see for example Carr, 
M.W., et al., Proc. Natl. Acad. Sci. USA, 1994, 91, 3652), T lymphocytes (see 
for example Loetscher, P., et al . , FASEB J., 1994, 8, 1055) and natural killer 
cells (see for example Loetscher, P., et al,, J. Immunol., 1996, 156, 322 ; Allavena , 
P., et al., Eur. J. Immunol,, 1994, 24, 3233), as well as mediating histamine 
release by basophils (see for example Alam, R. . et ai . , J. Clin. Invest., 1992, 
89, 723; Bischoff, S.C., et al . , J. Exp. Med., 1992, 175, 1271; Kuna, P., et 
al., J, Exp. Med., 1992, 175, 489). 

In addition, high expression of MCP-1 has been reported in diseases where 
accumulation of monocyte/macrophage and/or T cells is thought to be important 
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in the initiation or progression of diseases, such as atherosclerosis (see for 
example Hayes, ±.ri., et di., aiuchusuici. /asc. bioj.., ±o, 

_ , . _t tt 1 1 QQQ O /I VI a-Worfi-llsl 3 c; at" al Pmr 

TaKeya, jyi . . eLar., nuui. rcn-nuj.., ±^-'~>, , j.a~ ~., ., 

. „ i r. _.: iicTi mm Q « ^9^9 - MoT Iron N A . .T . f".1 i n . Tnvpst . . 1991. 88 . 

IMatX . ACiU . . u Jfi, J.^'-'J-, " ^ , -j.-^ w — l_A.cn , - , - . ■ -, , . 

_i ,4-r 1 -ir1jii--t-hrit-i=! [?pp for ovamnl o Koch . A . F. . . et al . . J. Clin. Invest . . 

nnno n n no. flv = t-,^ = >ii t - pt al.. Arthritis Rheum.. 1993. 36. 762; Robinson, 

XZl ZtC f J V f i ii. f Jul i.iiv H ..^, r 

E. et al., Clin. Exp. Immunol . , 101, 398), nephritis (see for example Noris, 
M., et al., Lab. Invest., 1995, 73, 804; Wada, T . , at al . , Kidney Int., 1996, 
49, 761; Gesualdo. L . , et al . , Kidney Int., 1997, 51, 155), nephropathy (see 
for example Saitoh, A., et al . , J. Clin. Lab. Anal., 1998, 12, 1; Yokoyarna, H., 
et al., J. Leukoc. Biol., 1998, 63, 493), pulmonary fibrosis, pulmonary 
sarcoidosis (see for example Sugiyama, Y., et al . , Internal Medicine, 1997, 36, 
856), asthma (see for example Karina, M. , et al . , J. Invest. Allergol. Clin. 
Immunol., 1997, 7, 254; Stephene, T.H., Am. J. Respir. Crit. Care Med., 1997, 
156, 1377; Sousa, A.R., et al . , Am. J, Respir. Cell Mol. Biol., 1994, 10, 142), 
multiple sclerosis (see for example McManus , C, et al., J. Neuroimmunoi . , 1998, 
86, 20), psoriasis (see for example Gillitzer, R. , et al., J. Invest. Dermatol., 
1993, 101, 127), inflammatory bowel disease (see for example Grimm, M.C., et 
al., J. Leukoc. Biol., 1996, 59, 804; Reinecker, H.C., et al . , Gastroenterology, 
1995, 106, 40), myocarditis (see for example Seino, Y. , et al., Cytokine, 1995, 
7, 301), endometriosis (see for example Jolicoeur, C, et al., Am. J. Pathol., 
1998, 152, 125), intraperitoneal adhesion (see for example Zeyneloglu, K.B., 
et al . , Human Reproduction, 1998, 13, 1194), congestive heart failure (see for 
example Aurust, P., et al . , Circulation, 1998, 97, 1136), chronic liver disease 
(see for example Marra, F. , et al . , Am. J. Pathol., 1998, 152, 423), viral 
meningitis ( see for example Lahrtz , F. , et al., Eur. J. Immunol., 1997, 27, 2484), 
Kawasaki disease ( see for example Wong, M. ; et al . , J. Rheumatol., 1997, 24, 117 9) 
and sepsis (see for example Salkowski, C.A. ; et al . , Infect. Immun., 1998, 66, 
3569) . Furthermore, anti-MCP-1 antibody has been reported to show an inhibitory 
effect or a therapeutic effect in animal models of rheumatoid arthritis (see 
for example Schimmcr, R.C., et al., -J. Immunol., 1998, 1 60, 1 466; Schrier, D.J., 
J. Leukoc. Biol., 1998, 63, 359; Ogata, H., et al . , J. Pathol., 1997, 182, 106), 
multiple sclerosis (see for example Karpus. W.J., et al . , J. Leukoc. Biol., 1997, 
62, 681), nephritis (see for example Lloyd, CM., et al . , J. Exp. Med., 1997, 
185, 1371; Wada, I., et al . , FASEB J., 1996, 10, 1418), Asthma (see for example 
Gonzalo, J. -A., et al . , J. Exp. Med., 1998, 188, 157; Lukacs, N.W., J. Immunol., 
199 7. 158, 4398), atherosclerosis (see for example Guzman, L.A., et al . , 
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Circulation, 1993, 88 (suppl.), 1-371), delayed type hypersensitivity (see for 

Arr, ,T P=t-)-.^1 IQQfi 14ft ft^m nnlmnnaru 



example Rand, M.L., 

nypei ucusiuii v occ jMiuura, n . , — , -, , - , - - - , , 

and intraperitoneal adhesion (see for example Z.eyneloglu, H.B., et al . , Am. J. 
p. = l qqr_ nq_ 438). A DeDtide antaaonist of MCP-1, MCP-i(9- 

76) , has been also reported to inhibit arthritis in the mouse model (see Gong, 
J.-H., J. Exp, Med., 1997, 186, 131), as well as studies in MCP-l-def icient mice 
have shown that MCP-1 is essential for monocyte recruitment in vivo (see Lu, 
B . . et al., J. Exp. Med., 1998, 187, 601; Gu, L. , et al . , Moll. Cell, 1998, 2, 
10 275) . 

These data indicate that chemokines such as MIP-la and MCP-1 attract 
monocytes and lymphocytes to disease sites and mediate their activation and thus 
are thought to be intimately involved in the initiation, progression and 
maintenance of diseases deeply involving monocytes and lymphocytes, such as 
15 atherosclerosis, rheumatoid arthritis, psoriasis, asthma, ulcerative colitis, 
nephritis (nephropathy), multiple sclerosis, pulmonary fibrosis, myocarditis, 
hepatitis, pancreatitis, sarcoidosis, Crohn's disease, endometriosis, 
congestive heart failure, viral meningitis, cerebral infarction, neuropathy, 
Kawasaki disease, and sepsis (see for example Rovin, B.H., et al . , Air,. J. Kidney. 
20 Dis., 1998, 31, 1065; Lloyd, C, et al . , Curr. Opin. Nephrol. Hypertens . , 1998, 
7, 281; Conti, P., et al . , Allergy and Asthma Proc, 1998,. 19, 121; Ransohoff, 
R.M. et al . , Trends Neurosci., 1998, 21, 154; MacDermott, R.P., et al., 
Inflammatory Bowel Diseases, 1998, 4, 54) . Therefore, drugs which inhibit the 
action of chemokines on target ceils may be effective as a therapeutic and/or 
25 preventive drug in the diseases . 

Genes encoding receptors of specific chemokines have been cloned, and 
it is now known that these receptors are G protein- coupled seven-transmembrane 
receptors present on various leukocyte populations. So far, at least five CXC 
chemokine receptors (CXCR1-CXCR5 ) and eight CC chemokine receptors ( CCR1-CCR8 ) 
30 have been identified. For example IL-8 is a ligand for CXCR1 and CXCR2 , MIP-la 
is that for CCR1 and CCR5, and MCP-1 is that for CCR2A and CCR2B (for reference 
see for example. Holmes, W.E., et al . , Science 1991, 253, 1278-1280; Murphy P.M. 
et al., Science, 253, 1280-1283; Neote, K. et al . , Ceil, 1993, 72, 415-425; Charo 
I.F., et al., Proc. Natl. Acad. Sci. USA, 1994, 91, 2752-2756; Yamagami, S. 
35 et al... Biochem. Biophys . Res. Commun. , 1994, 202, 1156-1162; Cornbadier, C. 
et al.. The Journal of Biological Chemistry, 19 
C.A., et al., J. Biol. Chem., 1995, 270, 1 
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Biochemistry, 1996, 35, 3362-3367; Murphy, P.M. , Annual Review of Immunology, 
1994, 12, 592-633) . It has been reported that lung inflammation and granuroma 

rormatxon are suppiesseu m <-^r\x u<;ii.v.±^ii^ .^w. u. ~. , , - . — lr . 

meet ., ±33/, xoj, ±z>->? , vjcj-oj.^, eu d±., - . , • , . . . 

, J _i-_4_ -; 4-~„„<- ™=^.^nn)ianoq anH formation of atherosclerotic lesion 

dllU UIlctL ICLlulULlcm. w A- iiLuviw t ,. i L- y ^^ ~ * - — 

j „„h rrH?-def icient mirp (■=;<=■<=> Rorina. L. . et al . , Nature, 1998, 394, 

ca o in «^-i-j-- — , . . . - 

004 . k ,, 7 a pi w a etal., Pfnr. Natl . Acad. Sci . . USA, 1997, 94, 12053; Kurihara, 
T . , et al., J. Exp. Med., 1997, 186, 1757; Boring, L., et ai . , J. Clin. Invest., 
1997 100, 2552) . Therefore, compound which inhibit the binding of chemokines 
such as MlP-la and/or MCP-1 to these receptors, that is, chemokine receptor 
antaaonist, may be useful as drugs which inhibit the action of chemokines such 
as MlP-iu and/or MCP-1 on the target cells, but there are no drugs known to have 
such effects. 

The cyclic amine derivatives provided by the present invention is quite 
novel. Recently, it has been reported that the diphenylmethane derivatives 
(W09724325; Hesselgesser , J . , et al., J. Biol. Chem. , 1998, 273, 15687), 
piperidine derivatives ( JP9-249566) , imidazobenzodiazepine derivatives 
( JP9-249570) , benzazocine derivatives ( JP9-255572 ) , tricyclic compounds with 
cyclic amino group (WO9804554), phenothiazine derivatives (Bright, C, etal., 
Bioorg. Med. Chem. Lett., 1998, 8, 771), pieprazine derivatives (W09744329), 
benzimidazole derivatives (WO9806703) , distamycin analogues (Howard, O.M.Z., 
et al., J. Med. Chem., 1998, 41, 2184), bis-acridine derivatives (WO9830218), 
spiro-substituted azacycles (WO9825604; WO9825605) , substituted aryl 
piperazines (W09825617), aminoquinoline derivatives (W09827815) , 3- 
arylpiperidine derivati ves (W09831364 ), hexanoic amide derivatives (W09838167), 
and other small molecules (W09744329; WO9802151; WO9804554) have antagonistic 
activity of chemokine receptor, such as CXCR1, CXCR4, CCR1, CCR2, CCR3, and CCR5 . 
However, these compounds differ from the compound of the present invention. 



Summary of the Invention 

Therefore, it is an object of the present invention to provide small 
molecule compound which inhibits the binding of chemokines such as MlP-la and/or 
MCP-1 to their receptors on the target cells. 

It is another object of the present invention to establish a method to 
inhibit the binding to the receptors on the target cells and/or effects on target 
cells of chemokines such as MlP-la and/or MCP-1 . 

It is an additional object of the present invention to propose a method 
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for the treatment of diseases for which the binding of chemokines such as MIP-lct 
and/or MCP-i to the receptor on the target cell is one of the causes. 

1*. -C 4 -r /-i c -t- h id nrocont- -imronl-r-i-rc: Hi cmi/prpH 1" Vt 3 t 

>\S cl Le^UXU Ul. iulcjio± vt. _> / ^iiw ^/i.^-.^-w^^w v ~ w ~ 

-, « -i _ _ ^nviimi-^TQ havi nrr ^ a alkvl <~t rnnn . i 1~ ?=; nha rma ceu ti call V 

iX UVUllU dlltJ-iic w.^ j_ j- ui-i.t_-L.vv_ iinvj-i^y j — j— rj r~ * i j 

r- _r< . a i twi addition salt <"»i" it 5? nha rmaceuticallv acceDtable acid 

dUUCptajJlC v^] v^b 1-1j.j1.jr j. w_ j. a i. 

4- ^ ^it- 3 n pyrpl 1 pnf. artivitv to inhibit the bindina of chemokines 

auu± ^j-wu ^i^.-.^- — j - 

such as MlP-la and/or MCP-1 and the like to the receptor of a target cell, which 
has led to the completion of this invention. 

That is, the present invention is a compound of the formula (I) below: 



r1 (/ (CH 2 ) k , o R 4 



i i 



>-(CH 2 )-N )-(CH 2 ) n -N-C-(CH 2 ) p -t-(CH 2 ),-G-R" (I) 

R 2 ' W R 3 R E 



, a pharmaceutically acceptable acid addition salt thereof or a pharmaceutical^ 
acceptable C!-C 6 alkyl addition salt thereof (Invention 1) , 

wherein R 1 is a phenyl group, a C 3 -C s cycloalkyl group, or an aromatic 
heterocyclic group having 1-3 heteroatoms selected from the group consisting 
of an oxygen atom, a sulfur atom, a nitrogen atom, or a combination thereof, 
in which the phenyl or aromatic heterocyclic group may be condensed with a benzene 
ring or an aromatic heterocyclic group having 1-3 heteroatoms selected from the 
nrm-r, consistinq of an oxvaen atom, a sulfur atom, a nitrogen atom, or a 

yJ .w„^ I J 3 

combination thereof, to form a condensed ring, and the phenyl group, C 3 -C B 
cycloalkyl group, aromatic heterocyclic group, or condensed ring may be 
substituted with one or more of a halogen atom, a hydroxy group, a cyano group, 
a nitro group, a carboxy group, a carbamoyl group, a Ci-C 6 alkyl group, a C3-C3 
cycloalkyl group, a C 2 -C s alkenyl group, a Cj-C t alkcxy group, a C--C 6 alkylthio 
group, a C 3 -C 5 alkyl ene group, a C 2 -C 4 alkylenoxy group, a C1-C3 alkyl enedioxy 
group, a phenyl group, a phenoxy group, a phenylthio group, a benzyl group, a 
benzyloxy group, a benzoylamino group, a C 2 -C- aikanoyi group, a C ? -C 7 
alkoxycarbonyl group, a C 2 -C- alkanoyloxy group, a C 2 -C 7 alkanoylamino group, 
a C,-C 7 N- alkyl carbamoyl group, a C 4 -C«. ff-cycloalkylcarbamoyl group, a C a -C 6 
alkyl sulfonyl group, a C : ,-C 8 (alkoxycarbonyl) methyl group, a A-phenyl carbamoyl 
group, a piperidinocarbonyi group, a rnorpholinocarbonyl group, a 1- 
pvrroiidinyicarbonyi group, a divalent group represented by the formula: - 
NH(C=0)0-, a divalent group represented by the formula: -NH(C=S)0-, an amino 
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group, a mono(Ci-C 6 alkyl ) amino group, or a di (C^-Cg alkyl) amine group, '.-.'herein 
the substituent for the phenyl group, C 3 -C s cycloalkyl group, aromatic 
heterocyclic group, or condensed ring is optionally substituted with one or more 
of a halogen atom, a hydroxy group, an amino group, a trif luoromethyl group, 

r- _/-_ nr^iir-, r-,r a r.-f*, alkoxv arOUD 

d v^i ^fc — ~ — — _ -o a -j - i. ■ 

R 2 is a hydrogen atom, a d-Cg alkyl group, a C 2 -C, aikoxycarbonyi group, 
a hydroxy group, or a phenyl group, in which the C,-C 6 alkyl or phenyl group may 
be substituted with one or more of a halogen atom, a hydroxy group, a C^-Ce alkyl 
group, or a Ci-C 6 aikoxy group, and when j = 0, R" is not a hydroxy group; 

j represents an integer of 0-2; 

k represents an integer of 0-2; 

m represents an integer of 2-4; 

n represents 0 or 1; 

R : is a hydrogen atom or a Cj-Cg alkyl group optionally substituted with 
one or two phenyl groups each of which may be substituted with one or more of 
a halogen atom, a hydroxy group, a Ci-C 6 alkyl group, or a Ci-C 6 aikoxy group; 

R 4 and R" are the same or different from each other and are a hydrogen 
atom, a hydroxy group, a phenyl group, or a C,-C 6 alkyl group, in which the Cj-Ce 
alkyl group is optionally substituted with one or more of a halogen atom, a hydroxy 
group, a cyano group, a nitro group, a carboxy group, a carbamoyl group, a mercapto 
group, a guanidino group, a C ; -C 3 cycloalkyl group, a Ci-Cs aikoxy group, a Ci~C 6 
alkylthio group, a phenyl group optionally substituted with one or more of a 
halogen atom, a hydroxy group, a Ci-C 6 alkyl group, a Ci-C ( . aikoxy group, or a 
benzyloxy group, a phenoxy group, a benzyloxy group, a benzyioxycarbonyi group, 
a C 2 -C- alkanoyl group, a C 2 -C 7 aikoxycarbonyi group, a C : — C 7 alkanoyloxy group, 
a C 2 -C 7 alkanoylamino group, a C z -C- N-alkylcarbamoyl group, a Ci-C s alkylsulf onyl 
group, an amino group, a mono (C!-C 6 alkyi)amino group, a diiq-Co alkyl)amino 
group, or an aromatic heterocyclic group having 1-3 of heteroatoms selected from 
the group consisting of an oxygen atom, a sulfur atom, a nitrogen atom, or a 
combination thereof and optionally condensed with benzene ring, or FT and R 5 ' taken 
together form a 3 to 6 membered cyclic hydrocarbon; 

p represents 0 or 1; 
q represents 0 or 1; 

G is a group represented by -CO-, -SO,-, -CO-0-, -NR : -CO-, -CO-NR -, 
-NH-CO-NH-, -NH-CS-NH-, -NR 7 -S0 2 -, -S0 2 -NR'-, -NH-C0-0-, or -0-CO-NH-, wherein 
R : is a hydrogen atom or a C,-C 6 alkyl group, or R ; taken together with R : represents 
aikyiene group; 
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R 6 is a phenyl group, a C 3 -C 8 cycloalkyl group, a C 3 -C s cycloalkenyl group, 
a benzyl group, or an aromatic heterocyclic group having 1-3 heteroatoms selected 

.C 4-1 ~ — ^i^^r.-i^l-TV-.^f an rtVW/TDTI 3 +" CMY! 3 C! 1 1 1 "f 11 r 3 t - niTl 3 Til t maPlI 3t niTl . 

1 1 U1U L.11C L-Uli^XJ (-J-liy w ^wjry^" — ~ — — - ~- — , — — ^ , 

or a combination thereof, in which the phenyl, benzyl, or aromatic heterocyclic 
group may be condensed with a benzene ring or an aromatic heterocyclic group 
having 1-3 heteroatoms selected from the group consisting of an oxygen atom, 
a sulfur atom, a nitrogen atom, or a combination thereof, to form a condensed 
ring, and the phenyl group, Cj-C s cycloalkyl group, C 3 -C 3 cycloalkenyl group, 
benzyl group, aromatic heterocyclic group, or condensed ring may be substituted 
with one or more of a halogen atom, a hydroxy group, a mercapto group, a cyano 
group, a nitro group, a thiocyanato group, a carboxy group, a carbamoyl group, 
a trifluoromethyl group, a Ci-C 6 alkyl group, a C^-Cg cycloalkyl group, a C,- 
C G alkenyl group, a C:-C 6 alkoxy group, a C,-C 8 cycloalkyloxy group, a C^-Ce 
alkylthio group, a Ci-C 3 alkyl enedioxy group, a phenyl group, a phenoxy group, 
a phenylamino group, a benzyl group, a benzoyl group, a phenylsuif inyl group, 
a phenylsuif onyl group, a 3-phenylureido group, a C ? -Ci alkanoyl group, a C 2 -C 7 
alkoxycarbonyl group, a C--C- alkanoyloxy group, a C 2 -C- alkanoylamino group, 
a C 2 -C 7 AT-alkylcarbamoyl group, a C1-C5 alkylsulf onyl group, a phenylcarbamoyl 
group, a N, N-di (Ci~C 6 alkyl) sulfamoyl group, an amino group, a mono(Ci-C e 
alkyDamino group, a di (C-.-C 6 alkyDamino group, a benzylamino group, a C 2 -C- 
( alkoxycarbonyl) amino group, a C : -C c (alkylsulfonyl) amino group, or a bis (C r C 6 
alkylsul f onyl ) amino group, wherein the substituent for the phenyl group, Cj-Cg 
cycloalkyl group, C;-C = cycloalkenyl group, benzyl group, aromatic heterocyclic 
group, or condensed ring is optionally substituted with one or more of a halogen 
atom, a cyano group, a hydroxy group, an amino group, trifluoromethyl group, 
a Ci-C 6 alkyl group, a C^-Ce alkoxy group, a Ci-C 6 alkylthio group, a mono(Ci-C 6 
alkyDamino group, or a di|C r C s alkyDamino group. 

Also the present invention is a method of inhibiting the binding of a 
chemokine to the receptor of a target cell and/or its action on a target cell 
using a pharmaceutical preparation containing a therapeutically effective amount 
of a compound represented by the above formula (I) , a pharmaceutically acceptable 
acid addition salt thereof, or a pharmaceutically acceptable Ci~C 6 alkyl addition 
salt thereof (Invention 2) . 

Here, the compound represented by the above formula (I) have activities 
to inhibit the binding of chemokines such as IMIP-lcx and/or MCP-1 and the like 
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to the receptor of a target cell and activities to inhibit physiological 
activities of cells caused by chemokines such as MIP-la and/or MCP-1 and the 
like . 

Description of the Preferred Embodiments 

(1) On Invention 1 

In the above formula (I) , R 1 is a phenyl group, a C 3 -C s cycloalkyl group, 
or an aromatic heterocyclic group having 1-3 heteroatoms selected from the group 
consisting of an oxygen atom, a sulfur atom, a nitrogen atom, or a combination 
thereof, in which the phenyl or aromatic heterocyclic group may be condensed 
with a benzene ring or an aromatic heterocyclic group having 1-3 heteroatoms 
selected from the group consisting of an oxygen atom, a sulfur atom, a nitrogen 
atom, or a combination thereof, to form a condensed ring, and the phenyl group, 
C3 _ Ce cycloalkyl group, aromatic heterocyclic group, or condensed ring may be 
substituted with one or more of a halogen atom, a hydroxy group, a cyano group, 
a nitro group, a carboxy group, a carbamoyl group, a Ci-C 6 alkyl group, a C 3 -C 8 
cycloalkyl group, a C 2 -C 6 alkenyl group, a C : -C 6 alkoxy group, a Cj-C 6 alkylthio 
group, a C 3 -C 5 alkylene group, a C : -C 4 alkylenoxy group, a C : -C 3 alkylenedioxy 
group, a phenyl group, a phenoxy group, a phenylthio group, a benzyl group, 
a benzyloxy group, a benzoyl amino group, a C : -C- alkanoyl group, a C 2 -C 7 
alkoxycarbonyl group, a C : -C- alkanoyloxy group, a C ; -C- al kanoylammo group, 
a C--C- A r -alkyl carbamoyl group, a C,-Cc jV-cycIoaikylcarbamoyi group, a Cj-Ce 
alkvlsui fonv] group, a C-.-C. (alkoxycarbonyl) methyl group, a JV-phenylcarbamoyl 
aroun. a oiDeridinocarbonyl qroup, a morpholinocarbonyl group, a 1- 
pyrrolidinylcarbonyl group, a divalent group represented by the formula: - 
NH(C=0)0-, a divalent group represented by the formula: -NH(C=S)0-, an amino 
group, a mono(C a -C 6 alkyDamino group, or a di(Ci-C 6 alkyl)amino group. 

The "C r C 8 cycloalkyl group" for P. 1 means a cyclic alkyl group such as 
a cyclopropyl, cyclobutyl, cyclopentyl , cyclohexyl, cycioheptyl, and cyciooctyl 
group, specifically including a cyclopropyl, cyclopentyl, and cyclohexyl group. 

The "aromatic heterocyclic group having 1-3 heteroatoms selected from 
the group consisting of an oxygen atom, a sulfur atom, a nitrogen atom, or a 
combination thereof' for R 1 is specifically, for example, thienyl, furyl, 
pvrrolvi, imidazoiyi, pyrazolyl, oxazolyl, isoxazolyl, thiazolyl, isothiazolyl, 
pyridyi, pyrimidiiiyl , triazinyl, triazolyl, oxadiazolyl (furazanyl), 
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thiadiazoiyi group and the like, preferably including a thienyl, furyl, pyrrolyl, 
isoxazoiyi, and pyridyl group. 

The "condensed ring" for R 1 means a ring obtained by the condensation 
r A /^v- =>-i =a ^^Tna+-i hpfprnrurl i r rrrnnn havinn 1—3 heteroatoms 

W1L11 d ijciiiciic i. Auy uiuiuu^i- — _ . j i~ zj — - - 

„ „ n „ -i -i-v-,^ nvmm pnnsi cf-i nn of an oxvaen atom, a sulfur atom, a nitroaen 

J.J_vyill i-u^- yJ-^ 1 *^ '— ■ ~D -i ZJ » 

atom of a phenyl group or an aromatic heterocyclic group having 1-3 heteroatoms 
selected from the group consisting of an oxygen atom, a sulfur atom and/or a 
nitrogen atom, at any possible sites, suitably and specifically for example, 
naphthyl. indolyi, benzof uranyl , benzothienyl, quinolyl, benzimidazolyl , 
benzoxazolyl, benzotriazolyi , benzoxadiazolyl (benzof urazanyl ) , and ben- 
zothiadiazoiyi group. 

Among them, a phenyl group and an isoxazolyl group can be listed as a 
preferred specific example for R 1 . 

The "halogen atom" as a substituent for the phenyl group, C 3 -C 8 cycloalkyl 
group, aromatic heterocyclic group, or condensed ring in R 1 includes a fluorine 
atom, chlorine atom, bromine atom, and iodine atom, suitably including a fluorine 
atom, chlorine atom, and bromine atom. 

The "C!-C 6 alkyl group" as a substituent for R 1 means a C^-Cg straight-chain 
or a branched alkyl group such as a methyl, ethyl, n-propyl, n-butyl, n-pentyl, 
n-hexyl, n-heptyl, n-octyl, isopropyl, isobutyl, sec-butyl, tert-butyl, 
isopentyl, neopentyl, tert-pentyl, isohexyl, 2-methylpentyl , 1-ethylbutyl 
group, and the like, suitably specifically including a methyl, ethyl, propyl, 
and isopropyl group. 

The "C-,-C e cycloalkyl group" as a substituent for R 1 is the same as defined 
for the aforementioned "C 3 -C= cycloalkyl group" for R 1 , where the same examples 
can be given for the preferred specific examples. 

The "C : -C c alkenyl group" as a substituent for R 1 means a C : -C 6 
straight-chain or a branched alkenyl group such as a vinyl, allyl, l- P ropenyi, 

2- butenyl, 3-butenyl, 2-methyl-l-propenyl, 4-pentenyl, 5-hexenyl, 4-methyl- 

3- pentenyl group, and the like, suitably specifically including a vinyl and 
2-methyl-l-propenyl group. 

The "Ci-C 6 alkoxy group" as a substituent for R" means group consisting 
of the aforementioned Ci-C 6 alkyl group and oxy group, specifically, for example, 
a methoxy and ethoxy group. 

The "Ci-C e alkylthio group" as a substituent for R J means group consisting 
of the aforementioned C^C* alkyl group and thio group, specifically, for example, 
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a methylthio and ethyithio group. 

The "C 3 -C ; alkylene group" as a substituent for R" means the C 3 -C 6 divalent 
aikyiene group such as a trimethylenc, tetramethylene, pentamethylene, and 
i-methyltrimethylene group, specifically, for example, a trimethylene and a 

5 tetramethylene group . 

mv,^ "(-.-i-. =iVvlpnnvu nrnim" ?i s a .substituent for R' means arouo consisting 
of the aforementioned C?-C 4 divalent alkylene group and oxy group such as a 
ethylenoxy ( -CH 2 CH 2 0- ) , trimethylenoxy {-CH 2 CH 2 CH 2 0-) , tetramethyienoxy (- 
CH2CH2CH2CH2O- ) , and 1, 1-dimethylethylenoxy (-CH 2 C (CH 3 ) 2 0-) group, specifically, 
10 for example, a ethylenoxy and trimethylenoxy group. 

The W d-C 3 aikyienedioxy group" as a substituent for R 1 means group 
consisting of C1-C3 divalent alkylene group and two oxy groups such as a 
methylenedioxy (-0CH 2 0-), ethylenedioxy {-OCH 2 CH 2 0- ) , trimethylenedioxy (- 
OCH 2 CH 2 CH 2 0-, and propylenedioxy (-OCH 2 CH (CH 3 ) O- ) group, specifically, for 
15 example, a methylenedioxy and ethylenedioxy group. 

The "C 2 -C 7 alkanoyl group" as a substituent for R 1 means C 2 -C 7 
straight-chain or branched alkanoyl group such as an acetyl, propanoyl, butanoyl, 
pentanoyl, hexanoyl, heptanoyl, isobutyryl, 3-methylbutanoyl , 2-methylbutanoyl, 
pivaloyl, 4-methylpentanoyl, 3, 3-dimethylbutanoyl, 5-methylhexanoyl group, and 
20 the like, where the preferred and specific example includes an acetyl group. 

The "C 2 -C 7 alkoxycarbonyl group" as a substituent for R J means group 
consisting of the aforementioned C,-C^ alkoxy group and carbonyl group, preferably 
and specifically for example, a methoxycarbonyl and ethoxycarbonyl group. 

The "C-.-C- alkanoyloxy group" as a substituent for R 1 means group 
25 consisting of the aforementioned C 2 -C- alkanoyl group and oxy group, specifically, 
for example, an acetyloxy group. 

The ""C 2 -Ct aikanoyiamino group" as a substituent for R 1 means group 
consisting of the aforementioned C 2 -C-7 alkanoyl group and amino group, 
specifically, for example, an acetylamino group. 
30 The "C 2 -C- A'-alkyl carbamoyl group" as a substituent for R J means group 

consisting of the aforementioned C a -C 6 alkyl group and carbamoyl group, 
specifically, for example, a w-methyl carbamoyl and W-ethylcarbamoyl group. 

The "C 4 -Cc Af-cycloalkyl carbamoyl group" as a substituent for R 1 means group 
consisting of the aforementioned C C cycloaikyi group and carbamoyl group, 
35 specifically, for example, a JV-cyciopentyicarbamoyi and /v-cyciohexylcarbamoyl 
group . 

The v, C,-C r , aikyisuif onyl group" as a substituent for R* means group 
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consisting of the aforementioned Ci-C« alkyl group and sulfonyl group, preferably 
and specifically, for example, a methyl sulfonyl group. 

Trie — Lg V ctx j\UAy *-a Lwuny -u / Alt'- ^"j- j- ~~ ~ — - — - 

- „4-^ ~ ~ ^ -t-u^ -i-f=^ ^amcii-i f ~i nn Rfl C% a] Vnvwra rhnnul rrrniin and me th vl n r mm . 

yiU up UUIlblS L,±liy WJ. ^.11^ c* j.ui^iL^i^^^— — £ ~; — - j j — r- -i — zj ir • 

preferably and specifically for example,- a (methoxycarbonyl ) methyl and 

The "mono (Ci-C-5 alkyl) amino group"" as a substituent for R 1 means amino 
group substituted with one of the aforementioned Ci-C 6 alkyl group, preferably 
and specifically, for example, a methyiamino and ethyl amino group. 

The "di (Ci-C« alkyl) amino group" as a substituent for R 1 means amino group 
substituted with the same or different two Ci-C 6 alkyl group aforementioned, 
preferably and specifically, for example, a dimethylamino, diethylamide, and 
jv-ethyl-jv-methylamino group . 

Among them, a halogen atom, a hydroxy group, a C,-C, alkyl group, a C 2 -C 6 
alkenyl group, a Cj-Ce alkoxy group, a C,-C 6 alkyithio group, a C 2 -C 4 aikyienoxy 
group, a methylenedioxy group, a W-phenylcarbamoyl group, an amino group, a 
monofCi-Cg alkyl) amino group, and a difCj-Ce alkyl) amino group can be listed as 
a preferred specific example for substituent for the phenyl group, C 3 -C 8 
cycloalkyl group, aromatic heterocyclic group, or condensed ring in R 1 . 

Furthermore above substituent for the phenyl group, C ; -C s cycloalkyl group, 
aromatic heterocyclic group, or condensed ring in R" are optionally substituted 
with one or more of a halogen atom, a hydroxy group, an amino group, a 
trifluoromethyl group, a Ci-C 6 alkyl group, or a Cj-C 6 alkoxy group. The halogen 
atom, Cn-C 6 alkyl group, and C;-C 6 alkoxy group are the same as defined for the 
aforementioned substituents for the phenyl group, C 3 -C 8 cycloalkyl group, 
aromatic heterocyclic group, or condensed ring in R 1 , and the same examples can 
be listed as preferred specific examples. 

In the above formula (I), R : represents a hydrogen atom, a Ci-C s alkyl 
group, a C 2 -C- alkoxycarbonyl group, a hydroxy group, or a phenyl group, in which 
the Ci-C,: alkyl or phenyl group may be substituted with one or more of a halogen 
atom, a hydroxy group, a C,-C 6 alkyl group, or a C,-C 6 alkoxy group, and when 
j = 0, R~ is not a hydroxy group. 

The Ci-Ck alkvl group and C 2 -C 7 alkoxycarbonyl group for R are the same 
as defined for the aforementioned substituent for the phenyl group, Cj-C : - 
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cvcioalkyi group, aromatic heterocyclic group, or condensed ring in R 1 , and the 
same examples can be listed as preferred specific examples. 

mi. _i n -,4 ™ r< _ r< -,1 Irtrl nmim P al 1tav\; fTrnnn ^llhdtl fnpnt"<: 

Hie lldiuycil aLWll, ^fc a-L./v_y-i- yi.""^/ dllU w ± ~ b — ~ . 

n _ i_t /- ^i Vni v^v^mrl nrnim in R~ srp t-he s^me 3 defined for "the 

1.UI LUC aj-jvyj. wj- j^i^^j.^ yJ r — 

„„„„n^ a j ^..^ctffimnf f nr t-tip nhrniul firmm. C-.-C cvcloal kvl arouD . aromatic 

aiULCllLCll -J ^a>-> .j^-i-«-~'-**w j ~. ~ - - ~ £ j — ^ x- r v.- j _i a . 

heterocyclic ™roup, or condensed ring in R 1 . and the same examples can be listed 
as preferred specific examples. 

Among them, a hydrogen atom is a preferred specific example for R~ . 

In the above formula (I), j represents an integer of 0-2. It is 
particularly preferred for j to be 0. 

In the above formula (I) , k represents an integer of 0-2 and m represents 
an integer of 2-4. It is preferred to use a 2-substituted pyrrolidine in which 
k is 0 and m is 3, a 3-substituted pyrrolidine in which k is 1 and m is 2, a 

3- substituted piperidine in which k is 1 and m is 3, a 4-substituted piperidine 
in which k is 2 and in is 2, or 3-substituted hexahydroazepine in which k is 1 
and m is 4. 

n in the above formula (I) represents 0 or 1 . 

Especially, 3-amidopyrrolidines in which k is 1, m is 2, and n is 0 and 

4- (amidomethyl) piperidines in which k is 2 , m is 2, and n is 1 can be listed 
as a particularly preferred example. 

R ; in the above formula (I) represents a hydrogen atom or a Ci-C 6 aikyl 
nrmm ontionallv substituted with one or two phenyl groups each of which may 

1- - j.~ - - - J 

be substituted with one or more of a halogen atom, a hydroxy group, a C^-Cg alkyl 
group, or a Ci-Cc aikoxy group. 

The Ci-Cg alkyl group for R" is the same as defined for the aforementioned 
substituents for the phenyl group, C : ,-C a cycloalkyl group, aromatic heterocyclic 
group, or condensed ring in R 1 , specifically, for example, a methyl, ethyl and 
propyl group . 

The halogen atom, Ci-C e alkyl group, and C,-C 6 aikoxy group as substituents 
for the phenyl group, which is a substituent for Ci-Cs alkyl group in R-, are 
the same as defined for the aforementioned substituents for the phenyl group, 
C--Co cycloalkyl group, aromatic heterocyclic group, or condensed ring in R 1 , 
and the same examples can be listed as preferred specific examples. 

Among them, a hydrogen atom is a preferred specific example for R". 
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In the above formula (I), R 4 and R : are the same or different from each 

.1 i ~ u ...J /im ^ Vwrlmvii rrrrmn a nhpniji frrniin. or p C^—C.r ^Ikvl 

OCnei dllU dre a ny~ii-^y^ii a i-wiu, ^ 4iJ , u .^w^ iJ - ^. f r — ir — j— r r ' — ~ -i -i - 

^„ ...v. j r\-rv a 1 kvl arouD i S ODtd nna 1 1 v suhsti tuted with one or more 

tjlU Uy , -Lll WUXUll i_w-_ ^ b ^ j, ^ . c -£ _, - --- — 

„.e =t-^Tn a hvdroxv arout), a nvano arouD. a nitro arouD. a carboxv aroup, 

a carbamoyl group, a mercapto group, a guanidino group, a C 3 -C 8 cycioalkyi group, 



with one or more of a halogen atom, a hydroxy group, a C]-C 6 aikyl group, a C : -C 6 
alkoxy group, or a benzyioxy group, a phenoxy group, a benzyloxy group, a 
benzyioxycarbonyi group, a C : -C 7 alkanoyi group, a C 2 -C 7 alkoxycarbonyl group, 
a C 2 -C 7 aikanoyioxy group, a C 2 -C 7 alkanoylamino group, a C 2 -C 7 A T -alkylcarbamoyl 
group, a Ci-C 6 alkylsulf onyl group, an amino group, a mono (Cj-Cc aikyl) amino group , 
a di(C!-C 6 aikyl) amino group, or an aromatic heterocyclic group having 1-3 of 
heteroatoms selected from the group consisting of an oxygen atom, a sulfur atom, 
a nitrogen atom, or a combination thereof and optionally condensed with benzene 
ring, or R" and R 5 taken together form a 3 to 6 membered cyclic hydrocarbon. 

The Ci-C 6 aikyl group for R' 1 and R 5 is the same as defined for the 
aforementioned substituent for the phenyl group, C 3 -C s cycioalkyi group, aromatic 
heterocyclic group, or condensed ring in R', and the same examples can be listed 
as preferred specific examples. 

The halogen atom, C^-Cg alkoxy group, C--C; alkylthio group, C— C 7 alkanoyi 
group, C--C alkoxycarbonyl group, C?-C 7 aikanoyioxy group. C ; -C- alkanoylamino 
group, C-.-C- A'-alkylcarbamoyl group. C r C; aikyisul f onyl group, mono(C 7 -C 6 
aikyl) amino group, and di(Ci-C 6 alkyl)amino group as a substituent for the Ci-C 6 
alkvl nroim in R" and R ; are the same as defined for the aforementioned substituent 

_£ — — i- 

for the phenyl group, C-.-Co cycioalkyi group, aromatic heterocyclic group, or 
condensed ring in R 1 , and the same examples can be listed as preferred specific 
examples . 

The C3-C3 cycioalkyi group and aromatic heterocyclic group having 1-3 
heteroatoms selected from the group consisting of an oxygen atom, a sulfur atom, 
a nitrogen atom, or a combination thereof as substituent for the Ci-C 6 aikyl group 
in R 4 and R 5 are the same as defined for the aforementioned group for R", and 
the same examples can be listed as preferred specific examples. 

The halogen atom, C,-C 6 aikyl group, and Cj-Cg alkoxy group for the 
substituent for the phenyl group which is substituent for the Ci-Ct aikyl group 
in R 4 and R 5 are the same as defined for the aforementioned substituent for the 
phenyl group, C- ; -C s cycioalkyi group, aromatic heterocyclic group, or condensed 

15 



WO 99/25686 



PCT/US98/23254 



ring in R 1 , and the same examples can be listed as preferred specific examples. 

The "3 to 6 mernbered cyclic hydrocarbon" consisting of R\ R" , and the 
adjacent carbon atom includes a cyclopropane, cyclobutane, cyclopentane, and 
cyclohexane . 

Among them, a hydrogen atom and a C,-C 6 alkyl group can be listed as a 
preferred specific example for R and R J . 

In the above formula (I), p represents 0 or 1, and q represents 0 or 1. 
It is particularly preferred for both p and q to be 0. 

In the above formula (I), G is a group represented by -CO-, -S0 2 -, - 
CO-0-, -NR 7 -CO-, -CO-NR'-, -NH-C0-NH-, -NH-CS-NH- , -NR 7 -S0 2 -, -S0 2 -NR-, -NH- 
CO-0-, or -0-CO-NH-, wherein R is a hydrogen atom or a C : -C, alkyl group, or 
R 7 taken together with R 5 represents a C~-Cc, alkylene group. 

In the above formula, -CO- means a carbonyl group, -SO;- means a sulfonyl 
group, and -CS- means a thiocarbonyl group. Preferred G group is specifically, 
for example, those represented by the formula -NR'-CO- and -NH-CO-NH-. 

The Cj-Cc alkyl group for R 7 are the same as defined for the aforementioned 
substituent for the phenyl group, C ; -C s cycloalkyl group, aromatic heterocyclic 
group, or condensed ring in R 1 , and the same examples can be listed as preferred 
specific examples. 

The "C-.-Ct, alkylene group" consisting of R" and R' means C 2 -Cc. straight-chain 
or branched alkylene group such as a methylene, ethylene, propylene, trimethylene, 
tetramethylene, l-methyltrimethyiene, pentamethyiene group, and the like, 
suitably and specifically including a ethylene, trimethylene and tetramethylene 
group . 

A hydrogen atom is a preferred specific example for R . 

In the above formula (I), R b is a phenyl group, a C 3 -C s cycloalkyl group, 
a C 3 -Co cycloalkenyl group, a benzyl group, or an aromatic heterocyclic group 
having 1-3 heteroatoms selected from the group consisting of an oxygen atom, 
a sulfur atom, a nitrogen atom, or a combination thereof, in which the phenyl, 
benzyl, or aromatic heterocyclic group maybe condensed with a benzene ring or 
an aromatic heterocyclic group having 1-3 heteroatoms selected from the group 
consisting of an oxygen atom, a sulfur atom, a nitrogen atom, or a combination 
thereof, to form a condensed ring, and the phenyl group, C C cycloalkyl group, 
C;.-C 8 cycloalkenyl group, benzyl group, aromatic heterocyclic group, or condensed 
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ring may be substituted with one or more of a halogen atom, a hydroxy group, 
a mercapto group, a cyano group, a nitro group, a thiocyanato group, a carboxy 

i n - 4. f 1 ,,«v-rtwm+-litil nrrtiin P. — C - a 1 Vul rtrmm 3 C ~ — C . 

group, a caroajnoyj. group, a Lij.ixuui.umv-i-iijri y-"^; " ^-i axny-L — - 0 

-i _ _ t i n r< _ r< iIVohtiI nrniin a P si Vny\; nrnun 3 f'-P^ r^rrl nal kvl nyu 

CyClOdl^yi y luup , a oj-a^i^x y , u ~ ± ~ D ~- r- , ~ ~ 0 — a ~_z -r 

^ _p a l Vvl h>ii n ^rmm ^ r. — f-. al AnpHi nxv rrrnnn. a nhenvl arour>. a 

yiuup, d aj.ajj.uuj.w ~ — JL — j 3 , — L j— ^ -j, , 

~u„„„„,, ^^^nr> = nhonulaminn nrnnn. a benzvl arouD . a benzovi arouc, a 
phenylsulf inyl group, a phenylsul f onyl group, a 3-phenyiureido group, a C 2 - 
C 7 alkanoyl group, a C 2 -C 7 alkoxycarbonyl group, a C 2 -C 7 alkanoyioxy group, a C 2 -C 7 
alkanoylamino group, a C 2 -C 7 W-alkylcarbamoyl group, a Cj-C« alkylsulf onyl group, 
a phenylcarbamoyi group, a N, j"v"-di ( Cx-C 6 alkyl ) sulf aiiioyl group, an amino group, 
a mono (Ci-Cg alkyl) amino group, a di (C^-C-e alkyl) amino group, a benzylamino group, 
a C 2 -C 7 (alkoxycarbonyl) amino group, a C^Cf, ( alkylsul f onyl ) amino group, or a 
bisiCi-Cg alkylsulf onyl) amino group. 

The C;,-C 8 cycloalkyl group, aromatic heterocyclic group having 1-3 
heteroatoms selected from the group consisting of an oxygen atom, a sulfur atom, 
a nitrogen atom, or a combination thereof, and the condensed ring for R e are 
the same as defined for the aforementioned R 1 , and the same examples can be listed 
as preferred specific examples. 

The "C 2 -C 8 cycloalkenyl group" for R 6 means a cyclic alkenyl group such 
as a cyclobutenyl, cyclopentenyl, cyclohexenyl , cycloheptenyl , and cyclooctenyl 
group, specifically including a 1-cyclopentenyl and 1 -cyclohexenyl group. 

Among them, a phenyl group, a furyl group, and a thienyl group can be 
listed as a preferred specific example for R s . 

The halogen atom, C,-C= alkyl group, C : -C G alkenyl group, Cx-Cs alkoxy group, 
d-C 6 alkyithio group, Ci-C-> alkyienedioxy group, C : -C 7 alkanoyl group, C : -C T 
alkoxycarbonyl group, C 2 -C- alkanoyioxy group, C 2 -C 7 alkanoylamino group, C 2 - 
C 7 jv-aikyicarbamoyl group, C,-C 6 alkylsulf onyl group, raono!C r C s alkyl) amino 
group, and di (Ci-C 6 alkyl) amino group as a substituent for the phenyl group, C ; .-C s 
cycloalkyl group, C;,-C 8 cycloalkenyl group, benzyl group, aromatic heterocyclic 
group, or condensed ring in R 5 are the same as defined for the aforementioned 
substituent for the phenyl group, C. - C • cycloalkyl group, aromatic heterocyclic 
group, or condensed, ring in R 1 , and the same examples can be listed as preferred 
specific examples. 

The C-.-Co cycloalkyl group as a substituent for R b is the same as defined 
for the aforementioned C : .-C £ cycloalkyl group for R 1 , where the same examples 
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can be given for the preferred specific examples.. 

The "C 3 -C= cycloalkyloxy group" as a substituent for R 6 means group 
consisting of the aforementioned C 3 -C s cycloalkyl group and oxy group, 
specifically, for example, a cyclopropyloxy, cyclopentyloxy, and cyclohexyloxy 
group . 

The " A', A 7 -di { Ci-C 5 alkyl) sulfamoyl group" as a substituent for R° means 
sulfamoyl group substituted with the same or different two Ci-C 6 alkyl group 
aforementioned, preferably and specifically, for example, a N,N- 
dimethyl sulfamoyl, N. JV-diethyl sulfamoyl , and W-ethyl-A'-methyisulf amoyi group. 

The "C^-Ct (aikoxycarbonyi) amino group" as a substituent for R 6 means group 
consisting of the aforementioned C 2 -C 7 aikoxycarbonyi group and amino group, 
specifically, for example, a (me thoxycarbon yl ) amino and (ethoxycarbonyl) amino 
group . 

The "Cj-C 6 (alkylsulfonyl) amino" group as a substituent for R° means group 
consisting of the aforementioned Ci-C c , alkylsulfonyl group and amino group, 
specifically, for example, a (methylsulfonyl) amino group. 

The "bis(Ci-C 6 alkylsulfonyl) amino" group as a substituent for R 6 means 
amino group substituted with the same or different two Ci-C s alkylsulfonyl group 
aforementioned, preferably and specifically, for example, a 
bis (methylsulfonyl) amino group. 

Among them, a halogen atom, a mercapto group, a nitro group, a thiocyanato 
group, a tri f luoromethyl group, a Ci~C 6 alkyl group, a C 3 -C. ; alkoxy group, a phenyl 
group, a phenylsulf onyl group, a C ; -C- alkanoylamino group, or an amino group 
can be listed as preferred specific example for substituent for the phenyl group, 
C 3 -C 3 cycloalkyl group, C-<-C s cycioalkenyl group, benzyl group, aromatic 
heterocyclic group, or condensed ring in R 6 . 

Furthermore above substituents for the phenyl group, C 3 -C 8 cycloalkyl 
group, C 3 -C e cycioalkenyl group, benzyl group, aromatic heterocyclic group, or 
condensed ring in R e are optionally substituted with one or more of a halogen 
atom, a cyano group, a hydroxy group, an amino group, trif luoromethyl group, 
a Ci-Cg alkyl group, a Ci-C 6 alkoxy group, a C, ::. alkylthio group, a mono(C,-C e 
alkyl) amino group, or a di(Ci-C e alkyl) amino group. 

The halogen atom, Ci~C 6 alkyl group, C,-C e alkoxy group, a C a -C 6 alkylthio 
group, mono (C.-Ce alkyl) amino group, and dl (C n -C 4 alkyl) amino group are the same 
as defined for the aforementioned substituents for the phenyl group, C 3 -C s 
cycloaikvi group, aromatic heterocyclic group, or condensed ring in R 1 , and the 

18 



WO 99/25686 



PC i /US98/23254 



same examples can be listed as preferred specific examples. 

(2) On Invention 2 

mi vnvMr^conf Kt* t-}iD f n rmn 1 ^ tT\ ^htn\r^ - ^ nh fi rma r.ei 1 1 i r.a 1 1 V 

lllti UUILL^UUHU J-Cpl^J^llt-^^ i-''^- LUXlLLUiQ — , — r ^ 

4- _i_ -i _ „ ,j -i-i ;f inn = = 1-1- +-V,o »-o^vf /-> r- a nha rma rpirt i ral 1 va r.r.entable C- - Cc alkvl 

dtCK^J L-dUJ- c auxu auui ^ii^j-ww^ — - — r --_ — J - - - - i- - - ^ 

-jj; 4-i +- = ncoH t-o nrpnsrp a nhpmnkine receDtor antaaonist preparation 

Ci^l^l J. L- J. U1I ^- V_.l_.W — . * £- — j, _* 

of the present invention by formulating the therapeutically effected amount and 
a carrier and/or diluent into a pharmaceutical composition. Thus, the cyclic 
amine derivatives shown by the above formula (I) , a pharmaceutically acceptable 
acid addition salt thereof or a pharmaceutically acceptable C^-Cb alkyl addition 
salt can be administered orally or by parenteraiiy , for example, intravenously, 
subcutaneousiy, intramuscularly, percutaneously or intrarectally . 

The oral administration can be accomplished in the form of tablets, pills , 
granules, powder, solution, suspension, capsules, etc. 

The tablets for example can be prepared using a vehicle such as lactose, 
starch and crystallized cellulose; binder such as carboxymethylcellulose, 
methylcellulose, and polyvinylpyrrolidone; disintegrator such as sodium 
alginate, sodium bicarbonate and sodium lauryl sulfate, etc. 

Pills, powder and granule preparations can be prepared by a standard 
method using the vehicles mentioned above. Solution or suspension can be 
prepared by a standard method using glycerin ester such as tricapryiin and 
triacetin or alcohol s such as ethanol . Capsules can be made by charging granules, 
powder or solution in gelatin, etc. 

Subcutaneous, intramuscular or intravenous preparations can be prepared 
as an injection using aqueous or nonaqueous solution. Aqueous solution for 
example may include isotonic sodium chloride solution. Nonaqueous solutions 
may include for example, propyleneglycol , polyethylenegl ycol , olive oil, ethyl 
oleate, etc., and optionally, one can add antiseptics and stabilizers. For 
injection, one can be sterilized by filtration through a bacterial filter or 
combination of disinfectant. 



Percutaneous administration may be in the form of an ointment or cream, 
and ointment can be prepared in the standard manner using fatty oils such as 
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castor oil and olive oil, or Vaseline, while creams .can be made using fatty oils 
or emulsifying agent such as diethyleneglycol and sorbitan esters of fatty acid. 

For intrarectal administration, one can use standard suppositories using 
5 gelatin soft capsules, etc. 

The c'clic amine derivatives of the present invention, a pharmaceuticaiiy 
acceptable acid addition salt thereof or a pharmaceuticaiiy acceptable C]-C 6 aikyl 
addition salt is administered at a dose that varies depending on the type of 
10 disease, route of administration, age and sex of patient, and severity of disease, 
but is likely to be i-500 mg/day in an average adult. 

(3) Matter common throughout Invention 1 and Invention 2 

Preferred specific examples for the cyclic amine compound in the above 
15 formula (I) include compound having each substituent as shown in the following 
Tables 1.1-1.201. 

In the Tables 1.1—1.201, "chirality" means configuration of the 
asymmetric carbon atom on the cyclic amine. "R" shows that the asymmetric carbon 
atom has a R configuration, "S" shows that the asymmetric carbon atom has a 5 
20 configuration, and "-" means racemate or that the compound do not have a asymmetric 
carbon atom on the nitrogen containing ring. 

[ Table 1.1 - Table 1.201 ] 
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Tabie 1.1 
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Table 1,4 



Compd. n 
No. R 



>-(CHo)r 



V m n chiralitw 03 



T 

-fP|_I >| 1 fr-U V— (Zi— Dt> 

'2/d I . V WI '2/a ^ 1 1 



34 Ci-< /Vch 7 - 12 0 R 

V* 'J 



H 



35 Cl-{ )-CH 2 - 12 0 R 



H 



36 a 



CH 2 - 12 0 R 



h* 



-CH 2 -N-C-f> 



H W 

0CH 3 



37 Ci-^J-CH 2 - 12 0 R 



H 



9 w 

-CH 2 -NhC-Q 



CF, 



38 ci 



CH 2 - 12 0 R 



H 



CH 3 



H \=/ 



39 c 



-o- 



CH 2 - 12 0 R 



H 



-CH 2 -N-C-H^^-CI 



40 c| -~\_/~ 



ch 2 - 12 0 R 



H 



OCH, 



9 - C! 

41 Ci-0-CH 2 - 1 2 0 R H =CH 2 = ^^' H Q* 

CI 



42 



CH 2 = 12 0 R 



H 



•CH 



0 ^ 



CN 



43 



Ci_ \_/~ CH 2" 



H 



-CHg-^C-f^y 0 



44 



CI — <\ /f-Wo- 



<l u n 



H 



O 

11 / ^ 

.ru.-M.r-// \\— rc. 

wi i 2 11 u \ / ^13 



24 



WO 99/25686 

Table T.5 



PCT/US98/23254 



o i hI 



NO, R' 



/~( CH 2)j k m n chiraiiiy ' R 3 ~(CH 2 \ 



4b ct-\~\-CH 2 - 



12 0 R 



H 



A 



o 



CF 3 



■i/n 2 -|Tb — ^ v 
H y=f 

F 



46 ChH^> 



CH 2 - 12 0 R 



H 



y~3 



■ i^n 2 _ ivij-i; y 
~ H V=< 



47 c 



CH 2 - 12 0 R 



H 



O 

!! 

H \=/ 



48 c 



l-^^-CHa- 12 0 R 



H 



CF 3 



-CHj-N-C-f^J-F 



49 c 



ch 2 - 12 0 R 



H 



-CH 2 -N-C-0 
0 2 N 



50 C 



CH 2 - 12 0 R 



H 



F v CF, 



O \_/ 



-CH 2 -N- C - w 



51 C 



ch 2 - 12 0 R 



H 



9 „ 

-CH 2 -n-C-/^ 
Br 



52 c 



-o- 



ch 2 - 12 0 R 



H 



-CHp-N-C-^J 
F 



53 



ci~Yy-CH 2 - 



12 0 R 



H 



-ch 2 -n-chQ 

CI 



54 



_. /"™\ ... 

CJI — C\ />-CHo 



1 2 0 R 



-CHp- 



55 CH-( >-CH 2 - 12 0 R 



■CH 2 -^C-/3~ C! 
CI 



25 



WO 99/25686 



PCT/US98/23254 



T«LI« ^ £ 
1 dUIC I .u 



1 

ComDd. " \_/r»u v 
— <2)\ 

No. 



i. — A u:^ M i:4.. n.i 

in ii oiniciiiiy n 



D4 
'I' 

"R 5 



56 ci-\ /-CH 2 - 12 0 R H 



-CH, 



0 

. KU " -if \ 

H w W 



H,C 



57 C!- V_/~ CH2_ 12 0 R H 



H 3 G 
O \ 

-CHj-N-C-f )> 
H >=/ 

H 3 C 



58 G! 



-a- 



ch 2 - 1 2 0 R 



H 



CI 



■CH 



/ — \ 



59 c| -\_/- CH 2" 



i 2 0 R 



H 



O 

"CH 2 -N-C-Q>- 



Br 



60 CI-4/-CH2- 12 0 R 



H 



61 ci— \ >-CH 2 - 12 0 R 



H 



CH 



<4o 



CF, 



62 Ch-<>-CH 2 - 12 0 R 



H 



-CHv 



CH 3 



63 ci-TV 



CH 2 - 12 0 R 



H 



- CH 2 - N- C~<Q>- CH 2 C H 3 



64 C!~yJ>-CH 2 - 1 2 0 



R 



H 



-CH 



4o 



CM 



65 ci-\ >-CH 2 - 12 0 R 



H 



( X 

ir /=\ 

_™ M-r> — ,\ 

n " — * 



cc ri — £ ,V-rn„- 



1 2 0 M 



H 



V ir-i /> 



•CH,-N-C 

~ H 



// \ // 



26 



WO 99/25686 



PCT/US98/23254 



Tahlo 1 7 



Compd. "S-^riHoV- 

INO. H" 



n iii ii i^i in amy (~Y 



67 Ci-^(_y-CH 2 - 1 2 0 R H 



o 



-CH 2 -N-C-f > 
H >=/ 

F 



68 



ui-<(_y-uH 2 - 



12 0 B. 



H 



u __ / 

-ch 2 -n-c-<^ y-F 



69 



CI— ^ V-CJHo- 



12 0 R 



H 



.. // ^ _ 

- H W 

F 



70 C 



CH 2 - 12 0 R 



H 



9 — ^ 

-CH 2 -N-C-^ ^ 

H 



71 C 



CH 2 - 12 0 R 



H 



-CH 2 - 



h 3 co 



0CH3 



72 a 



CH 2 - 12 0 R 



H 



u 

- CH 2 - N u C-^^~ OC F 3 



73 CI 



CH 2 - 12 0 R 



H 



F3CO 



74 CI- 



ch 2 - 12 0 R 



H 



u 

- CH 2 - N- C-^(__)V- C0 2 CH 3 



75 ci-\ )-ch 2 - 12 0 R 



H 



•CH 2 



76 Cl— 4 }-uH 2 - 1 2 0 R H 



o '\ 

- CHo- N- C-C x > 

' H V=— / 

F a C~" 



77 Ci— \ #-CH 2 - 12 0 R 



H 



. p p 
o - \ / 

11 !> — 
• CHv-N- C.—d \ 
H )=/ 
F 



WO 99/25686 



PCT/TJS98/23254 



T.LI. A O 

i duic i .<j 



Compd. 
No. R 



.if u V- 



2,/ v*-" <2!\ 



t , — _ _u;_— 1:+,, n.i 



n4 



_//"M I \ ___L_//-M l \ /-»__nfi 

R 



78 CI-\ /-CH 2 - 12 0 H 



H 



O / 
" // \ 
•CHo-N-C-f >-F 

H \=/ 



79 Cl-C /-CH 2 - 12 0 H 



80 C 



ch 2 - 12 0 R 



H 



H 



"i>ro~\ /- v 

H >=/ 



CH 2 -N-C~^ >~CF 3 

-CH 2 -N-C-/ \ 

H W 

F 3 C 



81 CI-\ >-ch 2 - 12 0 H 



H 



0 / CH 3 

-CH 2 -N-C-f VCH, 
H W 



82 CI- 



ch 2 - 1 2 0 



-CH, 



— CHj— N- 



83 ci-4 >-CH 2 - 12 0 R 



H 



-CH 2 -N-C-f N > 



NO 5 



H \=> 



a4 c; 



!-<(J>>-ch 2 - 12 0 R 



H 



-CH 2 -N-C-/3~ N °2 



85 ci 



CHo- 1 2 0 



H 



-(CH 2 ) 2 -N-C-{3 



86 c: 



t-/^VcH 2 - 1 2 0 



H 



- ( ch 2 ) 2 -n-chQhno 2 



87 C 



CH ? - 1 2 0 S 



H 



P 

I // \ 



CF, 



88 



12 0 -5 



H 



-^oi-i 2 ; 2 - in- / 
H )==/ 

I— 

r 3 o 



28 



WO 99/25686 
Tahlo 1 Q 



FCT/US98/23254 



Compd. r1v 



INO. M" 



is 111 ii ohm amy n 



D4 
rp 



R 



//-> II \ P_n6 

5 l^ n 2.^ n 



89 CI-(_/-CH2- 1 2 0 S H 



Br 



-(CH 2 ) 2 -N-C-^ 



90 C!-{_)-CH 2 - 1 2 0 S H 



O _J 

._ » ^ w 



91 



ci-^V-ch 2 - 



i 2 0 S 



H 



(Jl 



u _ 

// \\ . 

-(CHolo-N-U-V >-CI 
H \=/ 



92 c 



CHo- 12 0 S 



H 



O 



-(CH 2 ) 2 -N-C- w 



OCH., 



93 C 



CH,- 12 0 S 



H 



Q OCH 3 
-(CH 2 ) 2 - Nr OCH3 



94 ci 



CH 2 - 12 0 S 



H 



0 P CH * 

-(CH 2 ) 2 -r;hc-<Q> 

OCH 3 



95 c 



CH 2 - 12 0 S 



H 



-(CH 2 ) 2 - 



CF, 



96 CmQ- 



CH,- 12 0 S 



H 



O 

-(CH 2 ) 2 -Nj-C^j 



97 cm^>-ch 2 - 12 0S 



H 



-(CH 2 ) 2 -N-C-^Qv-C! 



yti ci — C )>-ch 2 - 12 0 S 



H 



o 

n ff— A 



- (CH 2 ) 2 - N- C-^J^- OC H 3 



QQ ri— (v />-nH„- 1 z u s 



H 



— friH., v,— m- c. — if ^ 
H ~ W 



29 



WO 99/25686 



PCT/US98/23254 



i aDie i . i «j 



Uompd. R ' 



No. R 



a / _ l v -' n 2vj K rn 11 cniramy h 



i 



100 ci-h^-ch 2 - 1 2 0 S 



H 



u 

'1 // \\ 



ur\i 



-fCH 2 ) 2 -N-C-<.' V 
H ^ — 



101 C!-^^CH 2 - 1 2 0 S 



H 



P ^ i 
H \=/ 



102 c^f}- C h 2 - 1 2 0 S 



H 



-(CH 2 ) 2 -N U C-<^J^ 




103 C K_/ HCH2 " 



12 0 S 



H 



= (CH 2 ) 2 - N- C-{_y- CF 3 
F 



104 c^{> 



ch 2 - 12 0 S 



H 



-(CH 2 )n-N-C-^^ 



CF 3 



105 c^<r^CH 2 - 1 2 0 S 



106 cmQk 



CH 2 - 1 2 0 S 



H 



H 



-(CH,) 2 -^C-f_) 



-(CH 2 ) 2 -N-C- w 



F 

OCF-, 



107 Ct-\(_J^-CH 2 - 



12 0 S 



H 



"(CH 2 ) 



1 uo 



/ \ 



Jon 



o 
o 



H 



._ il // \\ 

-[UH,)o-r>rU-\' y 

0,N 



1 uy 



ci-^y-cH 2 - 



i 2 u 



H 



wn. 



-(CH 2 ) 2 - ^C-f^J 



nn ct-4 >-ch,- 12 0 S 



H 



" / \\ 



-(CH 2 ) 2 -N-C—^ ^NO; 



WO 99/25686 



PCT/US98/23254 



Table 1.1 1 



ouinpu. >-h;hj- 
No. B 2/ " 2h 



k m n chirality R 3 



"(CH 2 ) Er +-(CH 2 )q-Q-R t 
R 5 



. i < / \ — . . on n 

i 1 1 CI_ Y_/" CH 2~ ! ^ u n 



H 



-iv-o— \ / 

H v=< 



CF 3 



■ , ~ / \ _. . -i on D 

112 CI— <yJ-W 2 - I 2 0 n 



H 



- (C H 2 ) 2 -N-C-<Q> 
F 3 C 



113 ci-yJ/-ch 2 - 12 0 R 



H 



Br 



-(CHaJa-N-C-Q 



114 C 



ch,- 12 0 R 



H 



-(CH 2 ) 2 



0 r-( 



115 c 



hHQ-CH 2 - 



12 0 R 



O 

-(CH a ) a -N-C-^_J-CI 



116 c 



-o- 



CH 2 - 12 0 R 



H 



-(CH 2 ) 2 -N-C- w 



0 W 

■c-ri 



QCH 3 



117 C 



-O 



CH 2 - 12 0 R 



p W 0CH 3 

-(CH 2 ) 2 -N-C-/ V-OCH3 

H ■ ■ 



118 c 



mQ=ch 2 - 



12 0 R 



H 



-(CHaJrN-C-^ 



OCH3 



OCH3 



119 C^w)-CH 2 - 12 0 R 



H 



-(CH 2 ) 2 -N-C- w 



O , CF 3 

-c-n 



120 ci-Q-cHj- 1 2 0 



R 



,CH 3 



-(CH 2 ) 2 -N-C- w 



121 C\~i >CH 2 - 12 0 R 



H 



-(CH 2 ) 2 -N-C-( Vci 

11 



3 1 



WO 99/25686 



PCT/US98/23254 



k m n chiraiity r 3 



R 



H O O / \ nil _ 

\£.c ui — \\^-on 2 " 



-ton D 



H 



u 



-(CH 2 ) 2 -N-C-/ V0CH3 
H ^ — ' 



123 cK >-ch 2 - 12 0 R 



H 



0 
11 



C! 



-(CH 2 ) 2 -rrC-^J 



Ci 



124 ChQ-CH 2 - 12 0 R 



H 



o 



-(CH^-N-C-^J 



125 cKJ-CH 2 - 12 0 R 



H 



9 'j 

-(CHaJa-N-C-Zy-O 



126 Cl-( /hCH 2 - 12 0 R 



H 



-(CH 2 ) 2 -N-ChQ 



127 cK )-CH 2 - 12 0 R 



H 



-(CH 2 ) 2 -^C-^J^CF 3 
F 



128 Ch-( >-CH 2 - 12 0 R 



H 



-(CH 2 ) a -W-C-^ 



CF., 



129 CK >-CH 2 - 1 2 0 R 



H 



-(CHJa-N-C-O 



130 CmO-CH z - 12 0 H 



H 



0 r-l 

-(CH 2 ) 2 -^CH[J> 



,OCF 3 



131 



CM U>- 



CHo- 12 0 R 



H 



0 W CF 3 
-(CH 2 ) a -[j-C-Q-F 



Hon □ 

I £. VJ II 



H 



u 

. - . . . 11 // -\ 

-fCH,l,-N-C-(' x > 
H \— / 



32 



i auic i . i «j 




33 



WO 99/25686 



Pci /US98/23254 



To kin 11/1 



Compd. H 'vfrM,i- 



No. R 



2/ ^ '2>J 



1, „ „ «u: — i:a. . 

111 11 oiuidiiiy (-(" 



m 



"l^H 2 )p-r-(C H 2 )q-G-H ' 

TO 



144 c; 



ch 2 - 1 2 0 R 



H 



^. // \\ / — \ 



145 cwv/)-ch 2 - 1 2 0 P. 



H 



,~ ~ // ^ 



146 c 



ch 2 - 1 2 0 H 



H 



0 ^ 

-(CH 2 ) a -N-C-/ VCH3 
H ^ — ^ 



147 ch^J^ 



CH 2 - 12 0 R 



H 



y 

-(CH 2 ) 2 - N- C-Z^V CH 2 CH a 



148 C 



-O 



CH 2 - 12 0 R 



H 



-(CH 2 ) 2 -N-C-^^-CN 



149 C 



ch 2 - 12 0 R 



H 



o 



-(CH a ) a -N-C-^ 



150 C 



CH 2 - 12 0 R 



H 



-(CH 2 ) 2 -N-C-^ V-! ^ 



151 c 



ch 2 - 12 0 R 



H 



-(CH 2 W 



-.c-0 

F 



152 cHT> 



ch 2 - 12 0 R 



H 



o / 

2 -N-C-/ VF 



-(CHoio-N-C-^Jr-F 



ci-yJhch,- 



1 z 0 t-l 



H 



o t 

,~ " // \ _ 

-[^ri2)2-ivL.-\^_y-t- 



1 h4 



/ — \ . 
CI— />-CH, 



i y Q h 



H 



0 / 
11 ri — \ 

(OH 2 , 2 N-C N _/ 
F 



34 



WO 99/25686 



PCT/US98/23254 



I UU I U I . I \J 



No R^ ^' W ' 



k in n chiraJitv 



m 



R 



-(CH 2 ;tq-U-H 6 
o 



/ — \ 



155 C\-\y-CH 2 - 1 2 0 R 



H 



-(CH ? ) ? -N-C-/ VoCH 3 
H W 

H3CO 



156 



CI-^j>-CH 2 - 



1 2 0 



H 



,„ ~ // \\ 

-lon 2 j 2 -ivo— i /-uui-3 



157 



CI— (\ V-CH,- 



1 2 0 P. 



H 



-(CH 2 ) 2 -NrC-<^J 
F3CO 



158 ci 



CH 2 - 12 0 R 



H 



-(CH 2 ) 2 -N-C-/ VC0 2 CH 3 
H \=/ 



159 C\-\J-CH 2 - 12 0 R 



1 60 Cl- 



CH 2 - 12 0 R 



H 



H 



=(CH 2 ) 2 -N-C-^^F 
F 3 C 

-(CHaJa-N-C-Q 
F 3 C 



161 c 



CH 2 - 12 0 R 



H 



R F 



-(CH 2 ) 2 



F 



162 C 



CH 2 - 12 0 R 



H 



-(CH 2 ) 2 -NJ-C-^-F 
F 



163 cfhT> 



CH 2 - 12 0 R 



H 



-(CH 2 ) 2 -N-C 



CF, 



F,C 



164 



ci-^Vch,- 



1 ^ U H 



H 



O _^ CF 3 

-(CH 2 } 2 -N-C-<^ ^> 
F 3 C 



165 



ci-Q-ch,- 



1 r j n h 



H 



O /" 



11 /r~\ 

-(CH 2 ) 2 -N-C-f VCH 



35 



WO 99/25686 



PCT/US98/23254 



Table 1.1 e 



No. R 2 ^ 



j— k m n chiraiity h 3 



/ \ ^1 -i in □ 

— ^n 2 ~ I c \j ii 



1 bb 



1 67 Ci— \_/~ CH 2 = 12 0 R 



168 Cl-( )-CH 2 - 12 0 R 



169 ch<_>-CH 2 - 12 0 R 



170 CK >-CH 2 - 12 0 R 



H 



H 



H 



H 



H 



" l > n 2,'pTT l . v - /n 2iq" VJ n 
R 5 



CF, 

r.<n U _/" ° 
II 

— HH-M-r.— if x ) 
I"H" W 
CH 3 

Br 

ic* V / 

vi ii fi-^ 
— nw-M-r. — c ^> 

]" H W 

CH 3 

Ci 

ic\ O / 

^' ii // \ 
— ni-t-M-r— c x > 

1 H " W 

CH 3 



(S) i? 
-CH-N-O 

CH 3 



CI 




/ V 



•ci 



CF 3 



CH, 



171 c 



CH 2 - 12 0 R 



H 



-CW-N-C-<Q>-CI 
CH 3 



172 ci 



173 C 



CH 2 - 1 2 O R 



ch,- 12 0 R 



H 



H 



[S) 1? 
-CK- 
1 

CH 3 



CH-N-C-Q 



(S) V W 
-Ci+tv-C-f / 
1 H ^ 

CH 3 



N0 2 



174 CKQ>-CH 2 - 1 2 0 H 



H 



^ , l -' t_ 3 



CH 3 



175 C 



H< W >=CH 2 - 12 0 R 



176 a-Ty-CH*- 12 0 R 



H 



H 



f « 0 — ( 

CH 3 

Ci 

>m 0 / 

v> ii // \\ 

— HH-W-C— If N > 

I" H " W 

CH 3 



36 



WO 99/25686 



PCT/US98/23254 



R 



Compd. ^>(CH 2 ) r 
NO. 



k m ii uiiiraiiiy R 



177 C!-\_/-ch 2 - 12 0 R 



H 



(fl) 9 W 

—CH-N-C-f V-CI 
i H \=/ 

CH, 



178 CI-^_y-CHa- 1 2 Q R 



H 



^ IT >?— i 
CH-^C w 

CH 3 



179 ch\_/-ch 2 - 1 



2 0 R 



H 



-CH-N-C-^J)-CI 
CH 3 



180 ci-\^)>-ch 2 - 12 0 R 



H 



CH 3 



131 Cl-Q- 



CH 2 - 12 0 H 



H 



r« 0 



-CH-N-C-f^ 

CH 3 



NO, 



1 82 Ci 



CH 2 - 12 0 R 



H 



CH 3 O 



-CH-N-C-/"^ 

I H W 
CH, 



183 c 



ch 2 - 12 0 R 



H 



CH 3 O /- 
-CH-N-C-f X > 



Br 



CH 3 



H W 



184 ci 



CH 2 - 12 0 R 



H 



CH 3 O 



, CI 
-CH-N-C-/"^ 
CH 3 ' ' ~" 



1 85 cUJ- 



CH 2 - 12 0 R 



H 



j Cl 



CH 3 0 
-CH-N-C-f' VCI 
CH 3 



186 Ch-\_/-CH 2 - 



12 0 H 



H 



CH 3 O ^ 

i u 
CH 3 



CF, 



| l_# / ^ y^F ^ ' I t_ W It 



H 



U'Ht <J 

' " ' // <\ _ . 
-CH-N-C-C N )-CI 
I H. \— / 
on 3 



37 



WO 99/25686 



PrT/IIS98/23254 



i ame 1.10 



D I 



Compd. 1 J a ^(CH 2 ) j - 



No. R< 



k rn n chirality R 3 



R 



12 0 R 



H 



VH 3 v 

L , <1 // <\ 
— CH-N-C-< / V 
f H 

CH 3 



YJ 



-ch 2 - 12 0 R 



190 Ch\J- 



CH, 



191 cKJ- 



192 ch-^-ch 2 - 



193 Gh{> 



194 C 



1 2 Q 



ch 2 - 12 0 R 



12 0 R 



CH 2 - 12 0 R 



ch ? - 12 0 R 



H 



H 



H 



H 



H 



H 



rn. o 
T' ,J IT /T-*. 

CH 3 



NO, 



.CF, 



(HI V 

yi i in w \ / 

i 

cH 2 -y 



-CH-N-C— f N > 
i H_ W 

CH 2 - 



.Br 



(R 9 
-CH-M-O 



CH 2 - 



PI 



ci+r^c-^^-a 



P 

-N 

CH 2 -Q 

in 9 s-F* 

CH,-<f II F 



195 C!-^ /-ch 2 - 12 0 R 



196 c mT~/-ch 2 - 12 0 R 



H 



H 



(fl) P /-\ 
-CH-NhC-fVCI 

A. . 'V'Ti X ' 

(fl) P y r\ 

-CH-rv-C-Q 
ori^ || 



197 



198 



CH 2 



12 0 R 



R 



H 



H. 



<« P ri 2 

Y' ' u w \_/ 

CH 2 -f II 
V 



38 



WO 99/25686 



PCT/US98/23254 



ComDd. ^ '\_/r*u v- 
No. 



1 99 a 



iii ii oiiiiaiiiy rt 



\-^j-ch 2 - 1 2 0 R 



H 



□4 
'I' 



./pu \ — l — /c^u \ — r^-DO 
P R 5 



(S) 9 ^-i 
_ru.M.r-/ \\ 
Y" h " W 



Br 



200 C! -\i- CH 2- 1 2 0 R 



H 



-rw-M-f-f N \ 

r ■ h - W 

CH 2 Y1 



201 C 



ch 2 - 12 0 R 



202 ar\ ^-ch 2 - 12 0 R 



203 C!_ Vj h_CH 2 _ 12 0 R 



204 c: 



CH 2 - 12 0 R 



205 Ci-\ /-CH 2 - 12 0 R 



206 CH-Ty-CH,- 12 0 R 



207 a 



CH,- 12 0 R 



H 



H 



H 



H 



H 



H 



H 



CH 2 Hp 

(S) P W ' 
— r.n-M-r— <f ^ 



f 



CH 2 ^ 



(S) i? 
— CH-N-O 

ch 2 -/j) 
(S) 

V H w 



CI 



-CH-N-C-f ? 

i H y - 

(OH 2 ) 2 -^-CH 3 
O 



(S) ? g-L 
i H 9 W 

(CH 2 } 2 -§-CH 3 



Br 



208 



C\~<C )"CH 2 - 



1 2 0 



ri 



ci 



<2, J H, 
i H P "* 

(CH 2 ) 2 -§-Oi 3 



>09 



1 2 0 



H 



H 



r.i 

o r 
.. » /r\ „. 

— t^H-N-U— (J 

I H n ' 
(CH 2 ) 2 -|-CH 3 

6 



39 



WO 99/25686 

Table 1.2T5 



PCT/US98/23254 



Compd. R V-(CH 2 ): 
No. W ' J 



k m n chiraiity R 3 



A 

R 4 

-c'r.H_i — i — fCH_v— r^-D° 



210 Ct-i J-CH 2 - 12 0 R 



H 



CP. 

is) V _y~ J 
-CH-N-C-/ \ 

(CH 2 ) 2 -£-CH 3 P 



21 1 chhQ" 



212 c 



213 Ct-Q- 



CH 2 - 12 0 R 



ch 2 - 12 0 R 



CH 2 - 12 0 R 



H 



H 



H 



(S) tr ^-t, 

— nH-M-r- / \—r\ 

I" H I \_/ " 
(CH^g-CH, 
0 



— rw-w-n- 1*' ^ 
I 9 

o 



IS, 9 



NO, 



— CH-N-G 



I n 9 

(CH 2 ) 2 -f-CH 3 
O 



214 C! 



CH 2 - 1 2 0 



H 



-(CH 2 ); 



215 ci 



ch 2 - 1 2 0 



H 



-(CH 2 )3-C-hQ-OCH 3 



216 ci- 



CH 2 - 1 2 0 



H 



o 



-(CH 2 ) 3 -C-/j) 

s 



217 CI 



CH 2 - 1 2 0 



H 



ocm 



-|ch ; ) 2 -c-A 



218 CmQ- 



CHs- 1 2 0 



H 



-(CH 3 ) 2 -C-^J-CH 3 
H 3 C 



* I *^ ^ Ol I 2 I L- V/ 



H 



O 

II IT 



-(CH 2 ) 2 -C-^J-OCH 3 



ui *\ un 2 i t- w 



H 



u _ 



40 



WO 99/25686 



PCTAJS9R/23254 



Comnd. R >-(CH 2 )r 
No. FT 



l. — ^tiiroli+w l — >3 

K. in ii 01 111 amy n 



— /ru ) 

V~" '2/n 



R 



—ifu ^ — n — d* 3 
iui i 2 7n i i 

5 



1 2 0 



H 



o 

ii /> \ 
.iru.L-r-// ^ 
v~" 'in ■ 



222 Cl-\_/-CH 2 - 1 2 0 



H 



o 

ii n ^ 



-(CH 2 ) 2 -C-^-CI 



223 Cl-^_/-CH 2 - 1 2 0 



H 



0 

-(CH 2 ) 2 - ChQv- 0{CH 2 )3CH3 



224 CmQ- 



ch 2 - i 2 0 



H -CH 2 -S-^Jh-CH 



225 ChnQ- 



CH,- 1 2 0 



226 C: 



CH 2 - 1 2 0 



H 



H 



-(CH 2 ) 3 -C-N-(~} 

OCH 3 



(C!! 2 } 3 



227 c 



ch 2 - i 2 0 



H 



-(CH 2 ) 3 - 



228 C 



CH„- 1 2 0 



H 



0 

-(CH 2 ) 3 -C 



1 



OCH, 



229 CA-\J-CH 2 - i 2 0 



H 



CH 3 0 (r=N 
■CH 2 -C-CH 2 -C-N-<- x >-CH 3 
CH 3 n 



230 Ci-\_/-GH 2 - 1 2 0 



, , 'I .. /=\ _ 
\ / 



OH r*i — L 'S—rU-- 1 2 0 



H 



O 
n 



o 



^n 2 ; 3 - in x ^ 3 



41 



WO 99/25686 



prT/iiSQS/211^4 



I auic i .e. e. 



pi 

ComDd. ■ ■ Vfru.u 



No 



N ill II oiinmiiy 



o3 
n 



_/-<-> U V— 
V^-" '2/D 



v^ 1 '^;q ^ 1 1 



232 ci-i )-CH 2 - 1 2 0 



H 



0 
it 



-(CH 2 ) 3 -C-N-< W > 



233 C!-^_/-ch 2 - 1 2 0 



H 



-(CH 2 ) 3 -C-N-CH z -4 } 
hi v — ' 



234 



CI-<Q>-ch 2 - 



1 2 0 



H 



V N=< 



235 



;mQ-CH 2 - 



1 2 0 



H 



CH 3 



236 C!-T>-CH 2 - 1 2 0 



H 



CH 3 
CH 3 



237 CI 



CH,- 1 2 0 



H 



- CH 2 - Nj-C-O CH 2 -^y 



238 c 



ch,- 1 2 0 



H 



0 , CI 



i 



CH 3 



239 



Q)-CH 2 - 1 2 0 S 



H 



-CH 2 -N-C-//J> 



240 




>-CH r 



12 0 S 



H 



241 



CI 



(>CH 2 - 



j o ft O 



H 



IT ^ 



,CF 3 



. CH _^ C _^J 



242 



cmQhch 2 - 1 2 0 



H 



IT >rt 
-CHo-NhC-f X > 



H 



w 



WO 99/25686 



PCT/US98/23254 



ToViln -t O Q 
i auic i .a. w 



Compd. H S-/nM_v- 

NO. H" 



r\ mi 



1 1 v/ 1 in cai 1 1 jr 



03 



—/ru-\- 

K^' '210 



-/rw_\— r^— n< 



243 



Q-CH r 
Cl 



1 2 0 S 



H 



~, , „, 'X // X 
- OH2" - IV" Q~\ ^/ 



244 



ChU 



Vj^CH 2 - 



12 0 S 



H 



9 ,j ■% 

. CH _^ C _^J 



>T3 



245 



K 

Q-CH 2 - 



12 0 S 



H 



-CHz-N-C-f^ 



246 



b- 



CH,- 



12 0 S 



H 



,CF 3 



Cl >^v 12 0 S 



247 chaC_>-ch ? - 



H 



9 ^ 



,CF 3 



H N=/ 



248 



H 3 CQ 

Q^CH r 



12 0 S 



H 



-CH 2 -^C-Q 



249 



12 0 S 



H 



9 

-CH Z -N-C- 



250 



o- 



CH-r 



12 0 S 



H 



9 CF 3 



251 F-\ >-CH 2 - 12 0 S 



H 



,CF 3 
H J 



-CH 2 -NhC-f > 



2b2 H 3 co-Yy-CH 2 - 1 2 0 



o 



H 



-CHrN-b-^J 



Hnf!— (\ />- CHo- 1 ^ U O 



H 



9 W 

-CH,-N-C-f x ) 



H 



w 



43 



WO 99/25686 



PCT/US98/23254 



~T" _ I _ ! _ -t r\ A 

laDie i.^t 



4 

Hnmnri ° V^u ^ 



No. R 



k in n chirality 



r>3 

n 



<->c /< 



/ 



CH\_/-CH 2 - 



12 0S 



H 



v 



.^3 



1 // w 

-(JM 2 -j\p<J— ^ 7 



255 



1 2 0 S 



H 



-CH z -N-C-<f X ) 
H v=/ 



256 0 2 N-^}-.CH r 1 2 0 



H 



~CH 2 -N-C-^ 



,CF 3 

257 Q. CHr 12 0S 



H 



,CF 3 



258 U [" i 2 0 S 

C0 2 CH 2 GH 3 



H 



-CH^^-C-hQ 



259 



CH, 



12 0S 



H 



O , CF 3 

-ch 2 -n-chQ 



260 




CH 2 - 12 0S 



H 



-CH 2 -N-C-^J 



261 F 3 C-{>-CH 2 - 12 0S 



H 



-CHa-N-C-^J 



262 



Br 




CH 2 - 



12 0S 



H 



-CH.-NhC-^J 



263 



Rr. 

_ "\ 



Q-cht 



12 0S 



H 



tr 



CH 2 - 



1 2 U S 



H 



A" 3 



44 



WO 99/25686 



PCT/US!J8/Z3254 



4 



No. R 



I* ^ t-i /^Kiroll+x/ 
IV III ll Ol III Ctllljf 



D3 
I 1 



-d6 



R 



£.UJ \ "= 



H 



or - 

H W 



occ L /— \ _.. i 2 0 S 



H 



-CH 2 -N=C=f > 
H \=/ 



OCH-, 



267 12 0 3 



H 



0 P-S 
-Ch'a-N-C-^ ^ 



268 ^cXN-O-cHr i 2 0 S 



H 



-CH 2 



9 /=\ 

269 H 30^-\^/-aH2- 12 0 S 



H 



- CH 2-|t c "W 



270 



H 3 C0 2 




CH 2 - 



12 0 S 



H 



M CF3 



271 




CH 2 - 1 2 0 S 



H 



-CH^N-C-^ 



272 H- 



CH 2 - 12 0 S 



H 



-CH 2 -NKX(J 



273 



.CN 




CHp- 



12 0 S 



H 



-CH 



274 



NC 



(>CH 2 - 



o 



H 



O / CF 3 
IT J— A 



-CH r N-C-^J 



/==\ 



275 ng— ^ ^-CHo- i z u o 



H 



CF-, 



-CHo-N-C-f v ) 



H 



W 



45 



WO 99/25686 



PCT/US98/23254 



Compd. R V(CH 2 ) r 
No. 



K. ill ii i>i hi amy n 



.tnu \ — I — ir-u \ — n.— D D 
V»-" '2/n I _ k>-" '27a ^ 1 1 
P R 5 



276 F _TW 1 2 ° S 



H 



-UM 2 — jV~^~~\ 7 



277 0 W W^ mr 12 0 S 



H 



P 



-CH 2 -iv-C- 



// \ 



H \=/ 



278 h 3 co 2 c-Q-ch 2 - 12 0 S 



H 



Of— 



279 f 3 co-\[j>-ch 2 - 1 2 0 S 



H 



-CH 2 -NhCHQ 



F 3 CO 

280 >=\ ~. 12 0 S 



o 



CH,- 



H 



,CF 3 



281 H0 2 C-\/-CH 2 - 12 0 S 



H 



282 !H 3 c} 3 c-<( Vch 2 - 1 2 0 S 



H 



-CH 2 -N-C 



283 



284 



yn 3 




CH 2 - 



CH-j 



r n 



1 2 0 S 



1 2 0 S 



H 



H 



-CH 2 -NhC^J> 



-CH 2 - 



285 \_/- CH 2- 



1 z u n 



H 



-CH; 



O , CF 3 



no 



86 



CH 2 - 



1 2 U M 



H 



CF-, 

r 



WO 0Q/2«8fi 



PCT7US98/23254 



T _ l_ I - -* r\ -T 

i aDie 1 / 



Compel. R >-(CH 2 ) r 



No. R 



K. 111 11 O 



hirality R 3 



./r>u > I — ir-u \ — n— ot> 

}5 



R : 



r 
/==\ 



CH 2 - 



12 0 R 



H 



U. // \\ 



288 ct _T^cH^ 1 2 0 R 



H 



. .. u. y ^ 
H W 



289 



)-ch 2 - 1 2 o R 

CI 



H 



V"3 



-CH,--N-C- 
" H 



290 



.CH 3 



o 



CH 2 - 



12 0 R 



H 



S? s-i 



-CH 2 



291 



12 0 R 



H 



-CH2-N-0 



292 



293 



CH 2 - 



CI-^_^-CH2- 



12 0 R 



U K 12 0 R 



H 



H 



-CH 2 -M-C-f > 



H N=' 

■CF 3 



— CH 2 -N-C— ^3 



H 3 cq^ 



29" Q-CHr 1 2 0 R 



H 



_ch 2 -£m>-Q 



295 F3 H-ch 2 - 1 2 0 R 



H 



-CH> 



296 



i-ur: 



CH 2 - 



1 d U 



H 



,CF 3 



-CH 2 =N=C=fJ> 



297 F-i >-CH 2 - 12 0 R 



H 



Y n-t 

-CH 2 -NhC-fJ> 



WO 99/25686 PCT/US98/Z3Z54 



1 _/ ivji ioji it. in ii 01 in amy n 



301 



303 



304 



305 



OAQ 




Rr 



FT 



„/ i2)\ K ill ii oiinaiiiy n V^' '2;o 

No. ' ' R 



oaa u.r.fW> !>-r.H n - 1 ? 0 R H 'A. // \ 

co>w ''j — w ,-:.< -• ■ — - — on^-iN-o — \. / 



/ > -' r 3 



/=\ 9 

299 H 3 C-^_/- C H 2 - 12 0 R H -CH-rN-C-/) 

H ^ — 

NO- n / CF 3 

300 ch-Q-CH r 1 2 0 R H -CHtM^Q 

0 2 N 



H-CH. i 2 0 R H -CH^L^ 3 



- 9 W CF3 

302 o 2 NMQ>-CH r 1 2 0 R K _ CH2 _ N _J_/J) 

.CF 3 



Q-?"- 1 2 0 R H _ CHrS .tf5 ' 

CO2CK2CH3 ' ; 



CF-, 



Of"" 1 2 0 R H _ CHr jLfj> 



306 ^>-CH 2 - 1 2 0 R H _ CHr -N-£-H0 



„ O W CF 3 

307 F 3 C-\_/-CH 2 - 1 2 0 R H -CH^-N-O-^) 



9 ^ 

H 



48 



WO QQ/15fiK6 



PCT/US98/23254 



No. R 



k. ~ oHirolitw r-i3 

K. Ill II l,i in amy rk 



■\ 



1 2 0 R 



H 



P ^ 
„. . .. 'X // \\ 

- H w 



310 



CH 2 - 



1 2 0 R 



H 



V /— ^ 
~. . .. 'A // \ 

H V=/ 



311 Br-^ _J-CH 2 - 1 2 0 R 



H 



312 



12 0 R 



H 



,CF 3 



-CH 2 -N-C- w 



313 



Qkch 2 - 



12 0 R 



-CH*-N-C-^J 



314 ^c-c-trO-CH^" 1 2 0 R 



H 



PH CF3 

-CH 2 -N-C-^J 



315 h 2 c-L(J^ch 2 - 12 0 R 

Q 

H 3 C0 2 C 

316 >=\ 12 0 R 



o- 



CH 2 - 



H 



hi 



-CH 2 -N-C-f > 



,CF 3 



i? 



-CHo-N'-O 



H \==/ 



317 




CH 2 - 12 0 R 



H 



318 h. 



1 id U M 



H 



Q P F 3 



-CH 2 -N=C=fJ 



o -4 n 

O I 



r.w 



GH 2 - 



12 0 M 



H 



-CH 9 -in-C 

' H 



•X // \ 



49 



WO 



prT/l!S98/23254 



Compd. R V(CH 2 )r 
No. FT ' 



III ii 111 amy 



1—13 

n 



D4 



R 



5 



320 



MC 



CH 2 - 



12 0 R 



H 



II. // w 



-UM,-N-U-A w V 



321 NC-^_^-CH r 1 2 0 R 



H 



V 



&r 3 



... . » / \> 



322 



= -V/" CHf " 



12 0 R 



H 



pr 3 



-CH -N-C-K 

~ H 



323 



0-Q- CH: 



,-120 R 



H 



324 h 3 C0 2 C-^-ch 2 - 12 0 R 



325 F 3 C< 



CH 2 - 12 0 R 



H 



H 



— CH 



326 



F3CQ - 



12 0 R 



H 



P_W CF3 



327 HO 2 0-4>-CHr 12 0 R 



H 



328 (H 3 c] 3 c-{ Vch 2 - 12 0 R 



H 



-CHz-N-O 



329 



? 



"3 



r V- CH Z - 
CH 3 



i <i u n 



n 3 i 



H 



H 



n P p 3 



-CH 2 -N-C-fj 



o 

ii /5 ^ 
CH 2 j. . w 



50 



WO 99/25686 



PCT/US98/23254 



i auic i .u ■ 



Compd. R >-(CH 2 )- 



No. R 



N III ii v^iincuiiy ii 



T 

./ru \ — i — rru.\— r^-n a 



331 C!-\_/-ch 2 - 0 3 1 



H 



- H 



> n 3 

// w 



/==\ 



332 a-\_J~CH 2 - 0 3 1 



H 



o ^- 0CH3 

- CH 2 - N- C-f _V OCH 3 
OCH 3 



333 a 



ch 2 - 0 3 i 



H 



0 N 



334 Cl-\_/-CH 2 - 0 3 1 



H 



-CH, 



•N-C-Q- 



CH, 



33b a 



CH 2 - 0 3 1 



H 



O , N0 * 



336 C 



CH 2 - 0 3 1 



H 



0 , CF 3 

-ch 2 -n-chQ 



337 c 



ch,- 0 3 1 



H 



0 

•CH 2 -N-C 



H W 
H 3 C 



338 CI 



CH 2 - 0 3 1 



H 



u 



-CH 2 -N-C-Q> 

CH 3 



339 C 



CH,- 0 3 1 R 



H 



0 F*> 
-CH 2 -N-C-0 



340 C!-^_/-CH 2 - U 



3 I O 



H 



CF, 



-CH,- 



H 



u 



-(CH 2 } 2 - N- C-<' N > 



- M- C.-<! ^> 
H ' W 



WO 99/25686 



PCTAJS98/23254 



l aDie 1.3 2 



PrimnH l - * tr^.\ i \ 

V_/ W I I w • — 



No. R 



_ u:-_i:j.. . 1-1.3 



2 i /v- , ~2i\~ K m " cniraiiiy rr 



D4 

'I 1 

\ I — /r»u \ — 

i?M I _ \ v -" '2/a ^ ' 1 
. 2 / Pf l 5 q 



342 Ci 4_/ _CH 2~ 



Q 3 1 



H 



CH 3 0 „ 
H \=/ 



<-i ,« <-\ „. / \_ y-i 1 _ n T 



H 



O 

-CH-N-C-f > 
i H \=/ 

CH(CH 3 ) 2 



344 cKw/-CH 2 - 0 3 1 



H 



- CH-N-C-<f > 
i H \=/ 

CK 2 CH{CH 3 )2 



345 cK}- CH 2- 0 3 1 



H -(CH 2 ) 3 -C-^j) 



346 Cf -\w/- CH 2- 0 3 1 



H 



-{CH 2 ) 2 - C-^J>- OC H 3 



347 c 



CH 2 - 0 3 1 



H 



0 

-(CH 2 ) 2 -C-f VCH 3 



348 C 



cm.,- 0 3 1 



H -(CHoW-C-Z^VcHg 



349 CK\ >-CH 2 - 0 3 1 



H -CH 2 -S-Q-CH 3 



350 C 



CH 2 - 0 3 1 



H 



-CH 



,-N-S-f V 

H p^r 



Crir 



351 c 



ch 2 - 0 3 1 



H 



0 
ii 



/ — \ 



-CH 2 -N-C-0-CH 2 -y_/ 



352 Ci-<w)=CH 2 - 0 3 1 



H 



CI 

U I 

II /— \ 

T u YJ 

oi 13 



WO Q9/25fi86 



PCT/US98/23254 



IdDie I.JO 



Compel. R^ {C u 2)j _ 



No. R 



Ml ii oiiiiaiiiy 



n3 
n 



T 

-,v>u \ — I — fru.v-^-R 1 
V"-" '2/D i . l w ' '2^a ^ • ■ 



1 2 1 



H 



0 

-CH 2 -N-C-<( )> 
H x =- 7 



354 C!-\_/-CH 2 - 1 3 0 



H 



o 

ii /T^\ 
-CH 2 -N-C-<( )> 
H W 



355 C\-\_}-CH 2 - 1 3 0 



H 



-CHj-N-C-f^) 



356 cm O~ 



ch 2 - i 3 0 



H 



-ch 2 - 



9 r N 

t c <J 



357 C 



CH 2 - 1 3 0 



H 



-CH 2 - 



H 3 C 



358 



G!-^_Vc.H 2 - 1 3 



H 



-CH 2 - 



0 , CF » 



35 y c 



CHo- 1 3 0 



H "( CH 2)2-N-C-{3 



360 C!-tQ>-CH 2 - 1 3 



H -(CH 2 ) 2 -N-C-^-NO a 



361 Ch-Q-CHa- 1 3 0 



H 



-(CH, 



362 C!-\_/-gh 2 - 



1 J u 



H 



o 

|i // \\ 

-(CH 2 ) 3 -G-f 7-UUM3 



H 



u 



53 



WO 99/25686 



PCT7US98/23254 




54 



wn QQ/25686 



PCT/US98/23254 



taoie i.jo 



Rnmnri 11 \ /r->i i \ i. „ >*hiralit\/ 

No. R 2 "' ' J 



n3 



-fru \ — I — CPM-V— n-R 6 



.V- r»u — 



1 3 0 



H 



-(CH 2 ) 3 -C-N-i_} 



H 



o 

II 



-(CH 2 )3-C-^_/-OCH 3 



377 cK\ //-CH 2 - 1 3 0 



H 



V n 3 Y /=\ 
- CH 2 -C - CH 2 - C- N-<\>- CI 

CH 3 



378 C 



KC>ch 2 - 1 3 0 



H 



-CH 2 ^H 2 -C-N-^}-F 



379 Cl-Q-CH 2 - 1 3 0 



H 



ii " 



-(CH 2 ) 3 -C-N-^-C-CH 3 



380 C 



CH 2 - 1 3 0 



H 



-(CH 2 ) 3 -C 



C-N-CH 2 -<(~) 



381 G 



CH 2 - 1 3 0 



o 



382 c 



ch 2 - 1 3 0 



H 



-CH 2 -N-C-0-CH 2 -i 



383 c 



OH.- 1 3 0 



H 



^ o 



384 C! 



GH 2 - 2 2 0 



H 



o o c /•v 



,__/ N_r>u - 9 9 n 



H 



MO. 

-CH 2 -N-C-H^J 



H 



WO 99/25686 



PCT/US98/23254 



Tahlo 1 5fi 



orr.pu. >-(uH 2 )r k m n chiraiity R 3 
No. FT 



386 \_jr~ 



/ \_ru - o o o 



H 



r->4 

m 

" l > n 2,'pT7l v -' rl 2.^"^ n 

a 5 



n 

-ono in ^ \ / 

H \==/ 



387 



7 ^-CH 2 - 2 2 0 



H 



... . . » // \k // 

H 



388 



CH 2 - 2 2 0 



H 



0 _y N ° 2 
ii /i -\ 
-CH 2 -N-ChH(J > 



389 



CH 2 - 2 2 0 



H 



9 ^ 

-CHa-N-C-^^-COzCHa 



390 



CH r 2 2 0 



H 



-CH-M-C-< > 
- H \=/ 



PF 3 



391 



392 



393 



CH 2 - 2 2 0 



CH 2 - 2 2 0 



CH 2 - 2 2 0 



H 



H 



H 



-CH 



-CH 



c 



F 

QCF 3 



394 0" CHr 2 2 0 



H 



-CH 2 -^C-0 



395 <w>= 



CH 2 - 2 2 0 



H 



II // w 
-CH 2 -N-C-f v >-3r 



396 



^•un 2 - 



o o n 

c c. U 



H 



ii // ^ _ 
— CHo-N-C— ? V— h 



H W 



56 



WO 99/25686 



PCT/US98/23254 



i ame i.j / 



Dl 

P.nmnd 1 1 /olj \ i. ~ ^u;-- .i;+i/ 

W ~""P- /~\\-/V\r>)\ K. in II oi ill amy 

No. R 2 ^ ' 



03/ 



,v-nw_- 2 2 0 



D3 
i i 



H 



— w . \ — i — if: i-L h-H- R e 



,C! 



-CH,-N-C-f VC! 



H 



338 



CH 2 - 2 2 0 



H 



'I -7 ^ 



3SS 



GH 2 - 2 2 0 



H 



5? W > 

-(CH^a-N-C-^J-^ 



400 



CH 2 - 2 2 0 



H 



"(CH 2 ) 2 - 



N0 5 



H N==/ 



401 



CH 2 - 2 2 0 



? 



H -(CH 2 )2-N-C-^^-00 2 CH 3 



402 



CH 2 - 2 2 0 



H 



-(CH 2 ) 2 -N-C- 



403 



CH 2 - 2 2 0 



404 0~ CHr 2 2 0 



H 



H 



-(CH 2 ) 2 - 



-(CH 2 ) 2 - 



F 

PCF 3 



405 



406 



CH 2 - 2 2 0 



d d. u 



H 



H 



-(CH 2 ) 



0 

-(CH 2 ) 2 -NHC 



.CI 



V-CH 2 - 2 ^ u 



H 



._ I // ^ r,. 

-tUMo) »— N-U-K /—or 



57 



"WO 99/25686 



FC1/US98/23254 



R 



Compd. %-/'r.H,A— U 



No. R 



n rhiralitv P J 



-ff :H„fc- 



R b 



-[{"Hn'tr-G-R 6 



408 



CH 2 - 2 2 0 



H 



n 

IT // v\ 



_/ru i_-Nur — (/ ^ — P 

'2>2 - - ' 



409 



(_Vch 2 - 



2 2 0 



H 



o / 
-(CH 2 ) 2 -^C-^J-CI 



410 



CH 2 - 2 2 0 



H 



(S) 



v 



"i 11 a \ 
CH 2 CH(CH 3 ) 2; 



41 i 



412 



CH 2 - 2 2 0 



CH 2 - 2 2 0 



413 0~ CHr 2 2 0 



hi 



H 



H 



(S) V f~\ // 
-CH-N-C-* 
i H 

CH2CH(CH3)2 



0 



(S) 

— CH— N-D 

CH 2 CH(CH 3 ) 2 



N0 2 



(S) P f\_ 



Cri2CH(Cn3;2 



C0 2 CH 3 



414 <w)~CH 2 - 2 2 0 



41 



5 C)-^r 2 2 0 



H 



H 



.CF 3 



— CH-N-C— f V 

CH 2 CH(CH 3 ) 2 



,CF 3 

-CH-N-C-^) 

CH 2 CH(CH 3 ) 2 F 



416 



0" CHr 2 2 0 



H 



(S) 9 



,UUF 3 



CH 2 CH(CH 3 ) 2 



41 / 



/ \ n , i n o n 

— onf c c- \j 



H 



Br 



(S) ^ H 
-CH-N-C-<' ? 

T u \ — / 
1 



41 b 



H 



ci 



u r 

II /T"A 



(S) . „ ... 

v/i ijiwi lyv^i ij;^ 



58 



WO 99/25686 



FC1/US98/Z3254 



Table 1.3 9 



r->1 



Cornpd. n 



419 



>=ch 2 = 2 2 0 



rrf ' 



k m n chiraiity r 3 



H 



— (UHnlr 



— ('ChLfe-G-R 6 



R 



^H-N-C-^jH-Br 
UH2UH(UH3)2 



420 



421 



422 



424 



425 



426 



427 



CH 2 - 2 2 0 



CH 2 - 2 2 0 



CH 2 - 2 2 0 



423 0-CH 2 - 2 2 0 



CH 2 



Q-GH 2 - 



wi 12 



/ \ ^.u _ 



2 2 0 



CH 2 - 2 2 0 



2 2 0 



CH r 2 2 0 



o n 



o o n 

c. c U 



H 



H 



H 



H 



H 



H 



H 



H 



H 



H 



a; it ^ 
9H-N|-C-^_)V-F 



9H-^C-(_)V-C! 
CH 2 CH(CH3) 2 

(R) P /rx 

L/H 2 oHiuH3;2 

fnn 0 — f \ 
— QH-N-C— ^ — ' 



o 



N0 2 



CH2CH(C H3/2 

-91 

CH2CH(CH 3 ) 2 
uH 2 uH(uH3) 2 



-Qh+-N-C-f V-C0 2 CH 3 
i H ■* — ' 



o -- CF3 



,CF 3 



-CH-NhC-^_^ 

CHnCHfCH 3 ), F 



-qh-n-c— y v 



Br 



(A) V ^ 

— nn-w-n- c x ) 

T " i-j \— / 



59 



WO 99/25686 



FC1/US9S/ZJZ54 



Tabie 1.40 
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K 1 - q2^ 
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No. 



430 <w>- CH 2- 2 2 0 



H 



\ c.l\J 



-□6 



H 



— ('CHofc-G-R 
5 v " H 



CH 2 CH(CH 3 ) 5 



431 <\ /)-CH 2 - 2 2 0 



H 



(fl) P /"\ 
— CH-N-C-f }-Br 
| H 

CHpCHKCHa)? 



432 



433 



CH Z - 2 2 0 



CH 2 - 2 2 0 
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H 



,™ o / 
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-CH-N-C-^J-F 

CH2GH(GH3)2 

(«) P W CI 

-ci+-n-c--^_J-ci 

CH 2 CH(CH 3 ) 2 



434 C 



GH 2 - 1 3 1 



H 



-CH 2 -^C-Q 



435 c\-i >-ch 2 - 1 3 1 



H 



P 



-CH 2 -N-C- 
H 



436 O-ij- 



CH P - 1 3 1 



H 



-CH 2 -N-C-f > 



NO, 



H ^ 



437 G 



GHo- 1 3 1 



O 

H -GH 2 -N-C-{3 _C0 2 CH 3 



438 C 



GH 2 - 1 3 1 



H 



-CHjr-N-C-^J 
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r>i f. \ nu- 



t/i — \\ /f ^n 2 



1 T 1 



-I O. 1 

I ^ • 
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H 
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N. ill ii i^i ill amy n 



— /r>u v— 



R 



-T-T i — ^ // -■■<■ 



1 3 1 



H 



-on2~iv-o~-\ / 



442 C!-^_y-CH 2 - 1 3 1 



H 



-CH 



,ci 



443 Ci 



CH 2 - 1 3 1 



H 



-CHo-N-C-f S )-Br 
H \=/ 



444 CH-^^-CHa- i 3 1 



H 



9 

-CHa-^-C-^J-F 



445 C 



446 Ci 



CHz- 1 3 i 



CH 2 - 1 3 1 



H 



H 



_r*U ft v\__p 

H \==/ 
-(CH 2 ) 2 -N-C-^3 



447 c 



CH 2 - 1 3 1 



H 
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-(CH 2 )-N-C- 
H 




448 c; 



CHs- 1 3 1 



H 



-(CH 2 ) 2 -N-G 



9 r-/° Z 



449 C! 
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H 



V 



(CHolo-f^C^^VcXDaCHa 



/ — \ 
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V^i i2; D 



R 



452 C 
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, V K, 'A // \ 
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H 



, >, A 7/ ^ 

n ^ — ' 
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H 



,~ 'X //' \ 

n ' — f 
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H 
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H 
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ch 2 - 1 3 1 



H 



-(CH 2 ) : 



458 c: 



CH,- 2 2 1 



-CH P 
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459 c 



^rvcH 2 - 



2 2 1 



0 > CH 3 



H -CH 2 -N-C-/~^ 



H 
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H 
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461 C 



/ — \ 
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H 
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- civ c-c^V och 3 

0CH3 
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H 
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H 
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hi ■ 



R 



-('CHnk-G-R 6 



474 C!-\_/-ch 2 - 



2 2 1 



K 



O 



- GH 2 - N- ^~\_/~ CF 3 



475 



2 2 1 



H -CH,-N-C-/ VcH(CHa) 2 
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CH 2 - 2 2 1 



H - CH 2 - n- C-K^V NO 2 
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H 



H 3 C 



479 C 



CH 2 - 2 2 1 



H 



-CH 2 -N-C-/jl 
H CT 
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CH 2 - 2 2 1 
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H 
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H S 



4BV c 



CH,- 2 2 1 



H 



o f 3 
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488 C 



CH 2 - 2 2 1 



H 



-CH^N-C-fJ) 



489 Ci-{~}-CH 2 - 2 2 1 



H 



CF, 



F 3 C 



490 C 



GH 2 - 2 2 1 



H 



0 /" 
-CH 2 -N-C~0 



PCH 2 CH 3 



491 C 



CH 2 - 2 2 1 



Ft CF 3 



H -CH 2 -N-C-fS 



H x -= 7 



492 CI-\ >-CH 2 - 2 2 1 



H 



nr.p, 

O 

-CH 2 -N-C-(3 



493 C 



CH S - 2 2 1 



H 



0 C 'W CF 3 
-CH 2 -N-C-Q 



494 CI 



GH 2 - 2 2 i 



H 



9 K 
~. . ^ // ^ 

•ona-pru-yy 



I5J ^ wi "2 — — 



H 



V r 3 



... .. 1 // \ 
•UMo-N-U-\ 1 
- H W 

F 



65 



WO 99/25686 PCT/US98/23254 



-r _ i~ i — t n c 
l auic i . t u 



—————— >i 

R 

Comnd. " '\w/nu v— i, ^ ,~i-.i.-oi;tw b3 -rrw.i — I — /nH.v-fi-R 6 

i n y (ui i2/| N III ii Ol ill ctlliy i i y~" i^/p | \>- • -^jq — ■ ■ 



No. R 2 ^ ' " J ~^R b 
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H 
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-CH 2 -N-C-( 
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573 cK >-CH z - 2 2 1 



H 
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-ch-n-c-Oj 
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CH 3 
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H 
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CH 3 
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575 ci 
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i H 
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CH 3 
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H 



■CH-N- C-i^y- CO z CH 3 
CH 3 



596 C 



597 



CH 2 - 2 2 1 



CH 2 - 2 2 1 



H 



H 



CI+^C-f = jHC-CH3 
CH 3 

q 

O P- CH 3 



-CH- NrC 
I H 
CH 3 



598 c 



ch 2 - 2 2 1 



H 



-CH-N-C-/"! 

I H QT 
CH 3 



599 ci 



CH 2 - 2 2 1 



H 



0 

-CH-N-C-/*! 

i h isr" 

CH 3 CH3 



600 C 



ch 2 - 2 2 1 



H 



-CH-N-C-/1; 
CH 3 



601 <X\J- 



ch,- 2 2 1 



602 Ci-i )-CH 2 - 2 2 1 



603 C(-\ >-CH 2 - 2 2 1 



H 



H 



PCH 3 



-CH-N-C , 
i H W 



CH 3 



O 



N(CH 3 ) 2 



H -CH-N-C-f > 

I H W 



CH 3 



9 w NHa 

-CH-N-C-f > 
i H \=/ 



H 



O 

.ri4-M-r— ^1 
v ;; " 

I n N 
H 



CH 3 



r\r\r- r\i / \ r>LJ _ O O *1 

duo ^1 — <\ C- <- ' 



H. 



n 
ir 



CH 3 
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Table 1,5 6 



nl 



f f~\ I I \ 



Compd. ^(uf-io)r 
No. R 2 " 1 2J 



k m n. chiraiity 



I 



-06 



-ft ; H« fc— l — (C Ho'hr-G- R 
R 5 



606 Cl-( >-CH 2 - 2 2 1 



607 cKw>- 



CH 2 - 2 2 1 



H 



H 



y 

-CH-N-O 
CH 3 



OCH, 
O T 



CH 3 



608 c 



CH 2 - 2 2 1 



H 



UH 3 H3C 



603 Cl-^^-CH 2 - 2 2 1 



61 



610 CI-4J-CH 2 - 2 2 1 



1 cmQ-CH 2 - 2 2 1 



612 c 



613 c 



CH 2 - 2 2 1 



GH 2 - 2 2 1 



H 



H 



H 



H 



-CH-N-O 

L. H ., _ 
UH3 H3C 



CH 3 

C(CH 3 ) 3 



9 
-c- 

CH 3 o»Q 
CH 3 H 3 C 
CH 3 HsC 



H -^^^-V-O 



CH 3 F 3 C 



614 CHQ- 



CHp- 2 2 1 



H 



9 ^ CH 3 



CH 3 F 3 C 



CH, 



1*4 r ~. / \ nil O O 1 



H 



9 LJ> 



DID CI — /"onf 



o o 1 

C C I 



H 



-Vn-pro— ^ ,;, ij 
j t-f V-N>* 

CH 3 
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Compel. R V[CH;i- 

INU. tt _ 



k m n chiraiity 



617 Ci~Y>-CH 2 - 2 2 1 



H 



r-,4 



R 



l'CHo'lrG-H 5 



PP. 



0 . 

— pu-M-r* — (/ \s 
Y" 11 " \ / 
| n = 

CH 3 



618 Ci-\ /-CH 2 - 2 2 1 



H 



-CH-N-C-/ X v 
! H w 

CH(CH 3 ), 



619 Ci 



CH,- 2 2 1 



H 



0 / 

-ch-n-c-{\ 

i H \=/ 
CH(CH 3 ) 2 



620 Ci 



CH 2 - 2 2 1 



H 



0 ^< Br 



-CH-N-C- , 
| H W 

CH(CH 3 } 2 



621 Ci-<w)-CH 2 - 2 2 1 



622 Ci 



623 C 



624 Cf-<CV 



ch 2 - 2 2 1 



CH,- 2 2 1 



CH 2 - 2 2 1 



H 



H 



H 



H 



0 P 

-CH-N-C-/ y 
T H x = 7 



CH(CH 3 ) 2 



■c-f N > 



N(CH 3 ) 2 



CH(CH 3 ) 2 



och 3 



-CH-N-C- 
i w \==/ 



CH(CH 3 ) 2 



NO, 



-CH-N-C-/^ 

CH(CH 3 ) 2 



625 c 



CH,- 2 2 1 



H 



-nH-w-n- 

| H v — / 

CH(CH 3 ) 2 



Ui_ \_/~ CH 2" 



H 



RiC 

? k 

. f->LJ-M. P_i/ \ 

Y" :-, ~ \__/ 



p.p. 



627 



CI— \\ 0- UM,- 



H 



o / 

. r u- \t- r —J/ ^ 

Y" : , w \_/ 
I n 

vji 13;^ 



77 
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_ -j 

Cornpd. ■ v S_/r;M_Y— ir m 
2/ K '" 



No. Fr 



628 c\-\J-cm 2 - 2 2 



629 Ch-<rj>-CH 2 - 2 2 



630 Cl-\~/-CH 2 - 2 2 



n r-hiraiitv 
.. 1^1 111 amy 



H 



H 



H 



-('f;H„WH-H 6 



0 f 

/ii IN w < > 

H = 



C0 2 CH 3 



CH(CH 3 ) 2 



PLLM.P ff \ 

V" !"! " \ / 



CH(CH 3 ) 2 



0 /■ 

-CH-N-C-f > 
j H X =/ 

CH(CH 3 ) 2 



PCF 3 



631 c 



ch 2 - 2 2 1 



H 




I H 

CH(CH 3 ) 2 CF 3 



632 Ch{}" 



CH 2 - 2 2 1 



633 ci-0-ch 2 - 2 2 1 



634 a 



CH 2 - 2 2 1 



635 C\-C\cn 2 - 2 2 



636 C 



-o- 



CH,- 2 2 1 



63/ Ch-\ V-CH 2 - 2 2 



H 



H 



H 



H 



H 



H 




•CH-N-C 
i H 
CH(CH 3 ) 2 CF 3 




CF 3 



-CH-N-C- 
I H 

CH(CH 3 ) 2 F 

O _P ¥ * 

-CH-N-C-? V-F 
I H W 

CH(CH 3 ) 2 

HO rutru~\~ 
O \ r ^*' 2 

.Qj-j-M-Q—/ \ 



CH 3 



CH(CH 3 ) 2 



0 

— CH-N-C 



0 , CF ^ 

V ' Li " \ / 
I n = 

^ 'V"-" '3^ 



53 r ci— <v ^-CH 2 - z 2 



H 



- oh- n- u— r y- UN 



CH(CH 3 ) 2 
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XoUIrt ICQ 
i a u i o i - *s 



A 

-1 R 

COiTlpU. ■ ■ Vfm-i.V- U m n rhiralitw Q3 — mN-> 1 (C/H~\— f-i-R 6 

' _o/ 'z/j ^ ohm amy i i v wl ■z.'P l c '^/q ~ ■ • 



_o/ N oi m amy , i 'k!;p I c v~ ■ '2/q 

NO. R R= 



639 cmT>-ch 2 - 2 2 1- H -ch-*chQ-n(ch 3 ) 2 

CH(CH 3 ) 2 



640 ch^Vch,- 2 2 1 



642 c: 



645 Cm(w)-CH 2 = 2 2 1 



647 ci-4 >-CH 2 - 2 2 1 



H -CH-N-C^_VoCH; 
CH(CH 3 ) 2 



641 CMf>CH 2 - 2 2 1 H -CH-N-C^VC0 2 CH 3 



644 a-i f-CMg- 2 2 1 H 



H 



CH(CH 3 ) 2 



O 9 =- 

mQhCH 2 - 2 2 1 - H -^K>C-0 



CH(CH 3 ) 2 



643 CH^CH 2 - 2 2 1- H -CH-»ChQ-CF 3 



CH(CH 3 } 2 

- CH- N- C-^V C(CH 3 ) 3 
CH(CH 3 ) 2 

0 ^ 

- C rr Nr C — \ / — N H 2 
j H 

CH(CH 3 ) 2 
O 



646 CMQ-CH 2 - 2 2 1 H -C^N-6-fJ-CH.OH 



CH(CH 3 ) 2 



u -Ci+ivC-f^Vc-CH, 



oH(uH 3 ) 2 



_. / \ „., n o ■« ii -CH-N-C-A' 7-CH(CH 3 ) 2 

H4b CI— ^ ^ ~CH 2 - <l c \ - n j H \=/ 



C 

CH(CH-> 



U 



KAQ CI— <v />-UH 5 - d. £ I - H T" u W/ 

u ' w ~ w ./ - I 

CH(CH 3 ) 2 



79 
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ToKIa -i R n 



A 

~1 P." 

Cornpd. ^WCHoV— u m n chiralitv b3 — fru.i — i — (CHnV- G-R { 

INO. R R 3 



650 C!-\_y-CH 2 - 2 2 1 H _^J_A 

CH(CH 3 )5 



651 O-Q-CHa- 2 2 1 



659 CI— <\_/>-CH2 



o 

»_ /=\ 



CM 

r 

CHCHi 

H \ 

CH(CH 3 ) 2 



652 C!-(>CH 2 - 2 2 1 - H -c^K>no 2 



CH(CH 3 ) 2 



653 a-Q-CH 2 - 2 2 1 - H -n^^^o { cH 2 ) 4 cH 3 



CH(CH 3 ) 2 



Q C-CH 3 



654 C!-{^-CH 2 - 2 2 1 H "f^Kl! 

CH(CH 3 )z 

655 ci-Q-ch 2 - 2 2 1 - H _<^h-n-o-£) 



656 Ci-TVcH 2 - 2 2 1 - H 

W CH(CH 3 ) 2 

657 CmQ-CH 2 - 2 2 1 - H 

CH(CH 3 ) 2 



658 Cl-\_y-CH 2 - 2 2 1 H- -9H=pny, H 



/ \ _ . . n r\ A u — UH-N-U— <C I 



! n NO, 
CHfCH-.)., 



V L ^ ^ 

/ — \ „ ,, _....!! <^~\ 

Kfin ni— <v />-ch-,- iL <l \ - H -c;h-n-c-a J, I II 

— — - ' i h ^ N — 

CH(CH 3 ) 2 
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t-»ui« i c 1 

i auic ■ . \j ■ 



Co mud. H "N-fr.M-j.— 



667 c\-\ /)-CH 2 - 



R 



V m n rhiralitv Q J — ff".H„Vr 

_o/ 'Z/j K J '■ v---^/p_ 

NO. H" R 



-KJhVh^G-R 6 



661 cHT>ch 2 - 2 2 1- H -frd-/ 

CH(CH 3 ) 2 OCH 3 



662 Ch-<Q-CH 2 - 2 2 1 H -^N-C-C? 



CH 3 
CH(CH 3 ) 2 

n T 



663 CmQ-ch 2 - 2 2 1 H -9^K? 

(CH 




CH(CH 3 ) 2 

pH 3 

664 C,-Och 2 - 2 2 1 - H ^H^KH^ 

CH(CH 3 ) 2 

a„.CH 3 

665 C^TVcHo- 2 2 1 H -«p-J>- 

GH(CH 3 ) 2 



666 ci-Q-CH 2 - 2 2 1 H -^c-(X 



CH(CH 3 ) 2 



0 T*CH 3 
CH 3 



^ * L j -CH-N 

2 2 1 - H 1 h 



o 9 Hs 

H-N-C-f T 



CHfOhb T^J 



^ V3 

V L 



668 Ch-D-CH 2 - 2 2 1 H -ch-kkj-Q 



I , CH, 

CH(CH 3 ) 2 

669 CK >"CH 2 - 2 2 1 - H ~r ^ C "V 



CH(CH 3 ) 2 CH 



3 



h/U ci-\ /~CH 2 - d. <L 1 M j H CT x 8r 

W CH(CH 3 ) 2 

V ^ 

. .. 'X // "Tl 

671 ch-<\ ,^"CH 2 - 2 2 1- H j h CT% 0 

CH(CH 3 ) 2 



81 
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T-UIn -( c o 



Comod. ■• -wrw-v— l- m n ,-hiraiiti/ ba — /rw.i — i — fni-LV- rt-R 

NO. FT ° 5 



673 Ch-\_y-CH 2 - 



675 cK /"CHa- 2 2 1 - H 



676 Ct-( >-CH 2 - 2 2 1 H 



680 Ch-4 )-CH 2 - 2 2 1 



672 cK>CHa- 2 2 1 H 



H i^r 
CH(CH 3 ) 2 H 

0 



Q-CH 2 - 2 2 1 - H ~ r f^~0 



C(CH 3 } 2 



n t ,J 



674 CI-£)-CH 2 - 2 2 1 H -C^H-N-C-^J] 



CK(CH 3 ) 2 
C(CH 3 ) 2 

CH(CH 3 ) 2 H 

677 o-Q-CH 2 - 2 2 1 H "Y^h 0 ^ 

CH(CH 3 ) 2 (jh 3 

678 Cl-Q-CH a - 2 2 1 H -CH-NhcU 

W CH(CH 3 ) 2 

679 Cr-Q-CH 2 - 2 2 1 - H -f^^C 1 

CH(CH 3 ) 2 




h -f^H-^X 



Br 

uH(uH 3 } 2 



. / — \ „, r, o h Li — Ut-MM-U— ^ II 

hHl CI— ^Y~CH 2 - ^ ^ i - n | H ry^. 



CH, 



CH 3 

CH'CHnV, 



Q 

/=\ ~ .. — CH-I^C— (' II 

RS9 CI— V /)-r.H„- ^ ^ I - H T u '^X. 



i " w C(CH 3 ) 3 
r:nrr.i-LU 



82 
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T-kl« -ICO 

i auic i . u o 



UOmDa. V/ru.W l. m n rhirnlitv d 3 — fPN ^ — I — (C H - V— f3- P D 

1 _/ '^yi k in ii oiiiianiy n \v-m ipyn <21Q ^ ' 1 

No. Pr ■ r5 



684 Ch-C/-CH 2 - 2 2 1 



687 Ci— 1 }-CH 2 - 2 2 1 H 



688 CI-^Vch 2 - 2 2 1 



690 CI- 



691 o\-i >-ch 2 - 2 2 1 - H 



o 

H 



683 Cl-Q~CH 2 - 2 2 i H rr^H. 

CH(CH 3 ) 2 ~ 3 



0 



h -nr-CU" 



ch,ch, )s r CHICH3)! 



685 c^c„ 2 - 2 2 1- H TttHl^eH, 

CH(CH 3 ) 2 q 

686 cmQ-CH 2 - 2 2 1 H ~^ h ~0 



CH 2 CH(CH 3 ) 2 

-o 



p 

-CH-N-C- 



0 



-CH-N-C-" ^ 



689 CkQ-CH 2 - 2 2 1 - H -£H^K) 



CF 3 
.CN 



O Br 



i-Q-ch*- 2 2 1 - H -<^K=> 



0 



NfCH 3 ) 2 



/ \ 

0 , 3 

/ \ .... ^ rs a ,> — r.u- M-rw ^ 



CF 



O 

lT / i 

RQq r.i— & />-CH,- ^ l - H v f 

— ^ // 2 _ / \ 



83 
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Tahla 1 R/t 

1 u I ' — i ■ v -r 



^ 

-i FH 
Compd. VicH j- u m n chiralitv ° 3 — rni-L\ — i — <r.\-i~\— n-R 6 

• _ 0 / i 2/ K. ■>■ ■■ 1 amy i i v—' 'zip l c \-" ■ii/q — ■ 1 

NO. R R° 

' ~ OCH 2 CH 3 

694 ci-TVc^- 2 2 1 H -fH-N-c-0 



697 Ci -\__/~ CH2_ 2 2 1 - H 



700 Ch-4 >-CH 2 - 2 2 1 H 



702 CI— C /^CSV 2 2 1 - H 



703 Ci — 1\ / r "CH 2 - 2 2 1 - H 



o W C ° 2CH3 

695 Cl-Or-CHa- 2 2 1 H "f^C-Q 



0 , 0CF 3 

696 Ch-Q-CH 2 - 2 2 1 - H -£^K3 



P 

CN 



-CH-N-C-^V 

u w 



698 c^Q^ch 2 - 2 2 1 - H -ch-*chQ-n<ch 3 ) 



699 C\-i )-CH 2 - 2 2 1 H 



-CH-N-C-f VOCH 3 
-CH- N^C-f^- CO2CH3 



0 O 
11 ^— \ II 



701 CHQ-CH 2 - 2 2 1 - H -CH^C-^C-CH 3 



Ci-{-N-C-^^-CF 3 



„. / \ « u o 9 1 Li — CH- N-C— ^ _ V"CH(CH 3 } 2 



r Y \ 

/(J4 CI— ^ #-CH 2 - ^ <; 1 - n / \ \=/ 



. . . . ~ // w . . „ 

/ — \ .-.= = o o -• lj -um-n-u-\ y- |N(J 2 



84 
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Tihlo i C K 
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d4 



CoiTipd. ■ "V/nH-V- is r*\ r\ phirnlitv n3 — c/->lj i I fpu \ p_n6 



709 C!~y>-Ch 2 - 2 2 1 



711 Cr-\< >-CK,- 2 2 1 H 



712 a-i >-CH 2 - 2 2 1 - H 



713 CK >-CH 2 - 2 2 1 H 



o 
ir 



705 ci-c^y-UH,- k: id i - h oi+rp yj] 

X/ H 3 C 

9 - CH 3 

706 Ci-Q-CH 2 - 2 2 1 - H -p^JC-\jT 

0 

707 Ci-TVcH,- 2 2 1 - H ~^JC-Q 



O „ Br 

708 CI-hQ^ch 2 - 2 2 1 - H - 7 CH -^ C AJ 



P .S^SCHa 
H ~j^C-\J 



710 ci-Q^ch 2 - 2 2 1 H -p^fC-p 



P O ,CH 3 



CH 3 



-CH-r^C-Qj 
\/ H 3 C 



„ t 

/14 Ch-\ /-CH 2 - 2 <L I - M / \ 



u ~ 

II 

/=\ „ . . — ch-n-h—s. II 

/lb CM?. ,>-CH 2 - id ^ 1 - H /""'\~ ^ 
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Co mod. K '' s wnu \_ 
No v ~' ' 2/i 



k m n chirality R 3 



r-.d 

hi ' 



■(CH 2 H-(CH 2 )r-G-R 5 
R 5 



716 CI-^_/-CH 2 - 2 2 1 



H 



IT 



717 CI-^_/-CH 2 - k! 2 1 



H 



O t i n i /-> 

~~ o f~i i y~ o 

O 



718 C!-(~}-CH 2 - 2 2 1 



H 



IT" 



O IT 



719 a 



-o- 



ch,- 2 2 1 



H 



720 C! 



CH 2 - 2 2 1 



H 



P P^ Br 



721 c 



CH,- 2 2 1 



H 



P 



O r 

X/ CH 3 



722 c 



ch,- 2 2 1 



H 



O 

-CH-NHC— F V- CH 2 0H 
/ \ =. 



723 Cm(> 



CH 2 - 2 2 1 



H 



p 

-CH-M-C-^^-NH 2 



724 C 



CH,- 2 2 1 



H 



P 



-CH-N-0-/~yC(PH 3 ) 



/kit) 



C!-\_)-CH 2 - 



2 2 1 



H 



P ^ P r-s 



726 



/=\ 
p.i — (\ -V-rw. 



? ? 1 



n o 
ir n jr 

O w H 
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i auic i . \~> i 



- 1 R 1 * 
ComDd. "V/ruu L- m n rhirnlitv ° 3 —tru \ — I — /rw. V— r;-n 6 

No. FT ' R 5 



727 ci-\Jkch 2 - 2 2 1 H 



728 CI-\_/-CH 2 - 2 2 1- H 



733 cK )-CH 2 - 2 2 1 H 



u 

-pi-i-w-o-^Vci 



0 , NH 2 



-pH-If C 



0 / N0 2 



729 CmQ-ch 2 - 2 2 1- H ~^K3 





9 ; 

O P-CH 3 



730 CM^J>-CH 2 - 2 2 1- H 

731 c^Tj-CH 2 - 2 2 1 - H -£h-j 

732 Ch<>c-Hr 2 2 1 - H "^K> 



-F 



<\y ho c 



CH(CH 3 ) 2 
.CF, 



734 o-Q-CHr 2 2 1 - H 



735 CmQ-CH 2 - 2 2 1 H -P^T" 




c-/ \ 



— CH-hrC- , 

736 <*\J-CHf 2 2 1- H 





/ — \ _ ^ ,i — ut-rrru-A' 



CF 3 



rp. 

o r 3 

II /FTv 

—ru-M-r— ^ ^) 



7^7 pi— 4 />-r:H„- ^ ^ T - t-i r ...j- x _ 7 

Ul u 2 ^ \ ) — 



87 
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-r_i_i— ACQ 
I ClUtC I .u o 



ComDd. " V/ru.w 
V, ' -2/ * 2 'i 



No. R 



I\. Ml II wi •«■ win) 



738 C!-^/-CH 2 - 2 2 1 



D3 



H 



R 



-□6 



-c'r :H„Y— f — ('nhVhr-u-H 
R J 



y ^^ch 3 

H 3 C 




739 ci-^__/-GH 2 - 2 2 1 



H 



If >/ 
-j^y vnh 



740 C!-V/-CH 2 - 



2 2 1 



H 



h' 3 C 



741 C 



i-{^ch 2 - 2 2 1 



742 c 



CH 2 - 2 2 1 



H 



- OChh 

u 1 

CH - N _c-<Q 



743 ch-4>-CH 2 - 2 2 1 



H 



744 c 



CHo- 2 2 1 



745 c^rV CH2 " 2 2 1 



H 



H 



9 *-< CH3 
-p^-c-\J 



746 c: 



CH,- 2 2 1 



H 



P /^ CH 3 



/— \ 



747 ct-^/h-CH,- * * 



H 



IT 

\y F 3 c r 



748 



H 



It* >c~- 
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Tahla 1 RQ 



Compd. H N-(cH 2 V- k m n. chirality R 3 - (CH 2 b 
No. R 2 ' R 



^4 

ht ' 



i'CHnfc-G - R 6 



5 v ~ 



r w 



749 C^}-CH 2 - 2 2 1 H -c^HXX) 



750 cmOch 2 - 2 2 1- H -p'T^o 

"" W ' V HsC 

o / J 

751 cmTVch 2 - 2 2 1 H -^K3 

CK 2 OH 

_ O , CF 3 

752 Cl-Q-CH 2 - 2 2 1 H -fH-N-O-Q 

CH 2 OH CF 3 

_ 0 , CN 

753 CmQ-CH 2 - 2 2 1 H -^IfO-O 

CH 2 OH 

754 CmQ^CH 2 - 2 2 1 - H ~^ C -\J 



755 Ch\J-CH 2 - 2 2 1 - H. -CH-* 

CH,OH 



CH 2 OH 



OCH 3 



756 CmQhch 2 - 2 2 1 - H "^^-hQ 



.NO? 



V 

2 2 1 H -CH-w-o 



CHoOH 

OCH 2 CH 3 



757 CriJ-CH f 2 2 1- H -j""^ 

_ . - c — 

COoCH-: 

_ . / A _. . o o i _ u — ni-i-r^-r.— c x > 

/OB CI— ^ / ~CH 2 - ^ ^ ■ " |" H * \— / 

W " CH-QH 



9 -' 



ODF, 



/hy CI— ^ /-CH 2 - £ 1 - H Y" ' L3 ~ \— / 



I H 
CH 2 0H 
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laoie 1.70 



Pnmnri 1-1 \ ir^\ i \ i — „u: 

No. • J 



o3 

n 



Ton / \— lj — 9 



H 



— /r*i_i \ — 



.CP, 



V 

. .. Ji ^ 

| H H 

CH 2 0H F 



761 Ci - ^ ^~CH 2 - 2 2 



H 



v 



> r 3 



// A c 

— ^l-t-l\r^— \ y—r 
| H v=/ 

CH 2 0H 



762 cKQ-ch 2 - 2 2 1 



H 



> r 3 

n ff ri 

— ^t-t-N-o— <v / 

I H ^ 



CH 2 OH 



763 Ch\_>- CH 2- 



ch 2 - 2 2 i 



H 



9 



-(JH-N-0-O 



CH 2 0H 



764 ch-\> 



CH 2 - 2 2 1 



H 



CH 3 



765 CI 



GH 2 - 2 2 1 



H 



CH 3 



,CH 3 



766 CI- 



CH 2 - 2 2 1 



H 



CH 3 



,CF 3 



767 C 



CH 2 - 2 2 1 



H 



CH 3 



768 C!-\ /-CH 2 - 2 2 



H 



Br 



-C-N-C-f x ) 
I H 
CH 3 



769 ci-^_/-gh 2 - 2 >d 



H 



?H 3 (? 
I H 



ori 3 



770 cK 



H 



L .. » // ^ 
— (j— iv- u— ?_y 

on 3 f- 



WO 99/25686 PCT/US98/23254 



I aoie 1.7 I 

1 . ^-lonoji— K m f I uiiiamy R° ^n^/n i i 2 )n ^ ri 

No. ' ' ~"R 5 

CH 3 0 _/ CF3 

/=\ i " ii 

-,-,4 /-,_/ N_i-u,- O 9 1 - H — r.-M-C— (' x ) — F 

CH 3 
r*u_ n 

772 Ci-Q-CH 2 - 2 2 1 H -f-N-c - w CF 3 



CH a 



773 CH^OH 2 - 2 2 1- H -y-fT^ ^ 

774 c^-ch,- 221- h -f-irHX 

CH3 

ru n 9H3 

775 C,<>CH 2 - 2 2 1 - H -?T^ c(CHs)3 

JH 3 p 

77c c^>GH 5 - 2 2 1 - H ? £T C * 




CH 



3 



777 Ch-< >ch 2 - 2 2 1 H -c-N-C-^ 



-I- ? 

CH 3 




H ' ~CH, 



M/-\ 

J (I / \ 

778 ci-hQ-ch- 2 2 1- H -y-^c-QHCi 



CI 

CH 3 

CI 



779 ck >ch 2 - 2 2 1 - h -r^ c "U 



CH 3 



_ 9 H 3 9 „ 

780 Cl-<~>CH 2 - 2 2 1 H -f-jtML} 



NO 2 



on 3 



781 Cr-i >-CH 2 - 2 2 1 H "V Htr^ 

CH, H 



91 



WO 99/25686 



PCT/US98/23254 



Tabie 1.72 



D L 

r.nmnrl 11 \ /r->i i \ i. _ _u: i:*.. 

w 1 _ ,^;unjji k ill ii umictiiiy 

No. ' J 



-rn^i r., /. \-r-iA - 9 9 1 



H 



D4 

i->3 /r>L_i > I — tnu \ — rz— d° 

P R 5 



_. . ^ OCH-, 

t^Mr, y ^ 

i " » // \ 
-C— N-C— (' x > 
[ H W 

CH 3 



783 Ci_ \_/ -c "2~ 2 2 1 



H. 



uht u / 

i " ii // % 
— r— n-c-<' v > 

r h \==/ 

CH 3 



784 ChU-CMf 2 2 1 



H 



l/i-i.T y — f - 

I " II . . / — \ 

— C— N-OCHo-k 

r h ' W 
CH 3 



785 C 



h^Q>-CH 2 - 2 2 1 



H 



CH 3 



,0CH 3 



OCH 3 



786 C!-hQhch 2 - 2 2 1 



H 



o 



H 2 C— CH 2 



787 c 



788 c 



CH 2 - 2 2 1 



ch 2 - 2 2 1 



789 cmQ>- 



CH 2 - 2 2 1 



790 C\-\J-CM 2 - 2 2 1 



791 C 



GH 2 - 2 2 1 



Trt^ /~i f. \_ou-- 9 9 1 



H 



H 



H 



H 



H 



H 



H 2 C CH 2 



CH-. 



H 2 C CH 2 



,CF 3 



HjC— OH 2 



/ \ H s— * 



CI 



/ \ H 



\J 



m 2 l; — l.h 2 

/-n ki r> / \ 

— k — IT - ^ - ^ // 
/ \ H ^/ 
/ \ 
HoC UHo 



92 



WO 99/25686 PCT7US98/23254 



Table i.fs 



r->1 rrt 

No. ' • ~"R 5 _ 

y ,=< 

2 2 1 - h "/ fi r~rr c- vJ^ F 



/ so «-\y ^ / \ h 



795 cK /)- CH 2- 2 2 1 



300 Ci-0-CH 2 - 2 2 1 



801 Cl-i Vch 2 - 2 2 1 



H 



738 C!-i>- CH 2- 2 2 1 - H 



H 2 C— CH 2 



I /~~~ \ 



/ a^- ^ ,_ "\_/ 2 / \ h ^— \ 

H 2 C — CH 2 F 



o 

H 2 C— CH 2 



796 cHf>CH 2 - 2 2 1- H -A _ h U ^sch 3 



H 2 C— CH 2 



797 Ci-^>-CH 2 - 2 2 1 - H _ c(cH3)3 




p 9f3 

799 cmQ-ch 2 - 2 2 1 - .H 



CH S 

H 2 C— CH 2 

h -A-^c-O-ci 

H2C"" CH2 

u.r — r.H_ H 
, — - d 

nr.M. 

802 cKJ^CH 2 - 2 2 1 - H -pr~Z°~^j 



M 2 u — on 2 



DUO CI— \ f-CH 2 - <- 1 \ h > i— / 



n \JWII 2 WI.J 



/ \ 

H 2 C CHo 



WO 99/25686 PCT/US98/23254 



Tabie 1.74 



r>4 

q1 



, — y-^n^ir k m n urmaiuv R J " ion^ 

No. 



-tr*\ i \ r->6 



807 cm^-CH 2 - 



2 2 1- H 



809 Gh-4 >-CH 2 - 2 2 1 - H 



813 CM^_/-CH 2 - 



2 2 1 - H 



,CF 3 



_ p 

on a ^i—/ - O O 1 H — C — N-C-CH,-\\ } 
out oi ^ // un 2 ■- •- ■• / \ h - <i // 

H 2 C CH 2 

^ ,0CH 3 
Y W 

one ^ 1 _^ /= \_^lj O O 1 H — C — N-C— (\ /; 

oua // < -"' 2 •■ / \ H NN '( 

H 2 C— CH 2 0CH 3 

806 c,-hQ>- GH2 " 2 2 1 - H. -Frtt' 6 -\J 

H2C CHo 



0 H 



(CHaJjfjp-NHa 
O 



o - CH 3 



808 Cl-(v /)-CH 2 - 2 2 1 - H 



9 ,=< CI 



(CH 2 ) r C-MH 2 
O 



CK 



3 



«-!0 ch\ V-CH 2 - 2 2 1- H ^" C "^A 



(CH 2 )rp-NH 2 a ' 
o 



p 



811 CK >CH 2 - 2 2 1 H I H " w 



(CH a ) r C-NH 2 



-CH-N-C-4 >-N0 2 



-CH-N-C-<fl 

812 CH^-CH,- 2 2 1- H ^2n-NH^ SCH = 

o 

n 

_ r 14- w-r.— / V- CF 3 



"Y" II ^ \_f ^ a 
(CH 2 ) r n-NH 2 
0 

o P c - 
n /=\ 

=\ -CH-N-C-Cv ,) 

oh /i ni_/. \_/->u— 9 9 1 - W I H 

0 



94 



WO 99/25686 



PCT/US9S/23254 



Compd. R >-(CH 2 ) r 



No. R 



it in 



ii oimciiiiy 



i-i3 

n 



815 Ci-\J-CH 2 - 2 2 



81 6 C! -\_/- CH 2- 2 2 1 



817 ch\_/-ch 2 - 2 2 



1 1' 

— mu \ — I — rru.\ — rz— a° 
P R 5 



H 



H 



H 



o 

_....» /=\ 
i h 

(CH 2 ) 2 -C-NH2 F 

6 



o 

— CH-N-C-4 /> 
i H 

(CH^s-C-NK, 
6 



;f 3 



CI . 



-CH-N-C-& ^ — F 
i H 
(CH^z-C-NHz 



818 ci-\_^ch 2 - 2 2 



H 



-ui-t-iv-u— t\ // 

| H 

(CH 2 ) r C-NH 2 



819 Cl-^>-CH 2 - 2 2 



H 



-CK-M-C 
I H 



,CF 3 



(CH^rC- NHj CF 3 



820 CmQk- 



821 C! 



CH 2 - 2 2 1 



ch,- 2 2 1 



H 



H 



ff 



-CH-N-C-Q-NO. 



(CH 2 ) 2 -C-NH 2 
0 



O 



NO, 



-CH-Sj-C-<{_ 
CH 2 OCH 3 



'/ V-ci 



822 C!-\^-CH 2 - 2 2 1 



H 



SCH, 



-CH-N-CHJ] 
I 

CH 2 OUH 3 



823 C!-^/-CH 2 - 2 2 1 



824 C!-\_/-CH 2 - 2 2 



DOC /-<!_/ V_^U.- "? 'S 

0£-J Ol W 1/ ' 2 — — 



H 



K 



H 



I n 

r^ui-nri-i- 
I H - 

un2Uwn3 

o r 0 

II >-Q 
-CH-N-C-? T 
| H " 

CH 2 OCH 3 



C(CH 3 ) 3 



95 



WO 99/25686 PCT/US98/23254 



_ □ t 

, .Alon;u k IT! II Olllldlliv R J \^n 0 !n 

No. 



833 d-i >~CH 



834 CK )-CH 2 - 2 2 1 H 



835 Ci-i_//" CH 2" 



0 Vf"3 

5 /-o 



ocu W \w/ 2 ^ | H ^ C H 

CH 2 OCH 3 



827 CH, >-CH 2 - 2 2 1 H j h. 

CH 2 OCH 3 (v^J 

i? /-X 0CF3 

828 cKQ-cHs- 2 2 1- H -y^St^O 



CH 2 OCH 3 



,CF 3 



829 cKQ~CH 2 - 2 2 1- H -yhHNhC-<Q 

CH 2 OCH 3 -F 

CH 2 OCH 3 



830 Ci-\JHCH 2 - 2 2 1 H "^|t c -\ = r F 



831 C mQ-CH 2 - 2 2 1 H -<JH~^C-/3 

Ch' 2 OCH 3 



832 ct-\J-CH,- 2 2 1- K -fH-ff=-^ 



CH 2 OCH 3 



2 2 1 H -Ctt-N-C-/} 

j n 



CH 2 OCH 3 



I 



_ _rH— N^-r.— ^ 

2^1 - H T" H ~ W 



I 



. _.. .. // \v 

ooc \_ou - 9 ? 1 - H — ui-r-iNcu— << 7 

uou 01 ^ // vji i 2 — 1 H \_/ 

CHoOCHt 



WO 99/25686 



PCT7US98/23254 



i aDie i . i i 



c °v. pd= *3>< CH 2>r 



No. R 



837 



838 Vr-\_J-CH 2 - 



k m n chirality 



2 2 1 



839 C!-\_/-CH 2 - 2 2 1 



r->3 

n 



H 



H 



H 



>2)n 



-tnu \ — c-do 



.. LL // 
— gn-N-U— K 7 
I H V==/ 



CH 2 OCH 3 



,OCH 2 CH 3 



V . . 
..'L // ^ 
— i^i-t— iv-u— \ y 
| H W 

CH 2 OCH 3 

j H W 
CH 2 OCH 3 OCH3 



840 Ch-^_/-CH 2 - 



2 2 i 



H -(CH 2 ) 3 -C-^Q> 



841 C!-{^/-CH- 2 2 I 



H 



-(CH 2 W 



842 CI 



CH 2 - 2 2 1 



H -(CH 2 ) 2 -C^Q>-CI 



843 Ci 



ch 2 - 2 2 1 



H 



"(CH 2 ) 



rl0 

H 3 C 



CH 3 



844 c 



ch 2 - 2 2 1 



H -(CH 2 ) 2 -C-^3~ CH 




WO 99/25686 



PCT/US98/23254 



Tohla 1 7B 

I UUIU ■ • I w 



/-N I R\ . . 

uuiupu. V(UH 2 ) r 
No. R 2 ^ ' 



k m n chiraiity 



_ . / \ o O H 



84y Ch\_/-CH 2 - ^ * ' 



H 



H 



m 

-l^fl 2 fc-r-i^n 2 ,^-n- 



-(CH 2 ) 2 -C-x; /-CH ;;! 
H 3 C 



-(CH 2 ) 2 -C-^J> 
H 3 CO 



PC H a 



850 CI-^_/-CHtf 



' x CH 2 - 2 2 1 



H 



0 

-CH2-S-O-CH3 
0 " 



851 chO- 



ch,- 2 2 1 



H 



CF 3 



-CH 2 -^C-N-H0 



852 a-i_)r-CH 2 - 2 2 1 



H 



- CH 2 - N-C - H)- CF 3 
H H N=/ 



853 Cr\QrCH 2 - 2 2 1 



H _ C h 2 -n-C-N-Q> 



854 c 



CH 2 - 2 2 1 



H 



... .. ? „ M 

• CH 2 - N- C" N — o. 

H H «— 



855 Ci-<w>=CH 2 - 2 2 1 



H 



O 



-CH 2 -N-C-N-^/-CH 3 



856 Ci_ \_/~ 



CH 2 - 2 2 1 



H 



C-CH 3 



-CH 2 -N-C-N-< > 
" H H ^— 9 



857 c 



CH 2 - 2 2 1 



H 



OCH3 



-CHo-N-U-N-k /y 
H w ^— ^ 



858 C!-Y_/-CH 2 - 2 2 1 



H 



-CH 2 -N-C-N-Q-PCH 3 



98 



WO 99/25686 



PCT/US98/23254 



i auic i.i 57 



Compd. R> (C H 2)r 



k m n chlrahty R 3 



r-^ A. 



-(CH 2 )jF 



'(CH 2 fc-G-R 6 



859 Cfr-\J-CH 2 - 2 2 1 



H 



HI 



O 



860 c^\_y-CH 2 - 2 2 



H 



o 



CN 



•CH 2 -N-C-N-^_y 



861 c\r-\_J-CH 2 



/ x 2 2 1 



ri 



-CH 2 -N-C-N-^ 



862 ch-^_>-CH 2 - 2 2 1 



H 



-CH 2 -N-C-N-^^-CH 3 



863 Ct- \_/~ 



CH 2 - 2 2 1 



H 



,OCH 3 



• CH ^ET c -!n-7 



864 Ct-Q-CHa- 2 2 1 



H 



■ CH 2 - M-C - 0° H 3 



865 Ci-\ >-CH 2 - 2 2 1 



H "CH 2 -N-S-^-CH 3 



866 a 



ch 2 - 2 2 1 



H 



O / 

■ch 2 -n-§-<7 



,CF 3 



u \__/ 
O 



867 c 



CH 2 - 2 2 1 



H 



. " /7~i 



,CF 3 



-uh,-n-s-<; y 



h » 

" O 



CF a 



868 Ch( >-CH 2 - 2 2 1 



H 



o 

- CH 2 - N- §-^3" CH2C H3 



/ — \ 



869 j- 



CH 2 - 2 2 1 



H 



o 

ii n ^ 
m-c— // Vrw^M.^ 



. nu _M-C — ^/ r 

H 6 W 



WO 99/25686 



PCT/US9S/23254 



Tahle» 1 HIJ 



Compd. n s >-('ChVi— k m n cniraiitv h~ 
No. R 2/ 1 



r>4 

R 



O / 0 CJI— \_/~ on 2 " 



2 1 



H 



o r 



-CH 2 -N-S-^ } 

H 6 W 



2 2 1 



H 



o 

• CH 2 - N- S-/"V(CH 2 ) 3 CH 3 
H O 



872 ci — 2 2 1 



H 



-CH 2 -N-S-f/ 
H 0 w 



873 Ci-W-CHa- 2 2 1 



H 



O 
ii 



-CH 2 -N-C-C-CH 2 \ J> 
H ■ — ' 



874 cKw-CH 2 - 2 2 1 



H 



•ch-o-c-sh[j> 

CH 3 



875 



:h 2 - 2 2 1 



H 



-Ch 2 -N-C~<, y 

H ^ — ' 



876 B 



CH 2 - 2 2 1 



H 



•CH 



877 NC-4 >-CH 2 - 2 2 1 



H 



-CH, 



0 



878 o 2 rHJ-CH 2 - 2 2 



H 



0 ^ cp 3 



879 o~j. s-pm.- 



2 2 1 



H 



-CH 2 -N|-C-0 



880 



_ ^ _ 
u u 
\ / 



O O 1 



H 



ur 3 



-CHo-N-c-ZJ; 



WO 99/25686 



PCT/US98/23254 



! aoie i.bi 



No. R 



7 ^~\y->v\2T\~ k m n cniraiay h 



-(CH 2 )p 



<whCH 2 - 



2 2 1 



H 



u ^ w 



UN 



-CH 2 -N-C-<— > 



n r» /-» 

oo<; 



<' x >-o 
\_/ 



CH, 



2 2 1 



H 



0 — / - 

1 ^ ^ 



-CHs-N-c;-^; 



/\ r«k 

ooo 



CI 

<rVcH 2 - 



2 2 1 



H 



2 -\ 



CF 3 



-CH 2 -N-C-^— > 



884 



HaC-C 



CH 5 



2 2 1 



H 



0 , CF 3 
-CH 2 -M-C-Q 



885 h 3 c- 



o _ 



CH 2 



2 2 i 



H 



— CH,- r\r C—\ 



Cr 3 



886 F 



CH,- 2 2 1 



H 



-CH, 



? W CF3 

#0 



887 F 3 C 



CH 2 - 2 2 1 



H 



O W CF 3 

-ch 2 -m-c-hQ 



888 h 



CH 2 - 2 2 1 



H 



-CH? 



0 , CF 3 



889 O-O" 



CH,- 2 2 1 



H 



-CH, 



0 



830 



<^ j 

{ /)-CH, 

^ ff ' ' 



2 2 1 



H 



CF 3 



-CH 2 -N-C^Q 



831 



CK >-CH 2 - 



o Q 1 



H 



CH 2 -N-C-^J 



;T/US98/23254 



lame i.oz 



Dl 

r.nmnrl 11 \ j \_ 
r -. ^iun 5 )r 

No. FT ' J 



n3 



K. III II Ullllellliy n 



M' 

.cr^u \ — I — ir-u v— p° 
v^ 1 '?;r> i . v^> >2/a ^ ■ 1 
- - R 5 



8S2 



• -CH 2 - - C 



H 



„. . .. ^ // \\ 
- H ^ 



893 



CH 2 - 



2 2 1 



H 



H \==/ 



HO CH 3 
894 H 3 C-i >-CH 2 - 



CH 3 



2 2 1 



H 



-CH 2 -N-C-f > 
H \=/ 



895 Q)-(CH 2 ) 2 - 2 2 i 



GN 

896 M_ CH2 _ 2 2 1 



H 



H 



-CH 



0 P T ° 

CF 3 



-CH 2 -=N-C-<^ 



897 



H0 2 C 



2 2 1 



H 



CF 3 



"CH 2 -N-C- N y 



S98 h.o 2 C-<Q^ch 2 - 2 2 1 



H 



-CH 2 - 



899 



pCH 3 

/-CH 2 - 



2 2 1 



H 



0 

-CH 2 -^C-0 



900 h 3 co 2 c-0- ch 2" 2 2 1 



901 



11 j 



2 2 1 



H 



H 



•CH 



0 ? 



CF 3 

H 

CF 3 



-CH 2 =NhC-<Q 



902 



n m 

<J 2 IN 



2 2 1 



0 2 N 



H 



or- 



-CHa-N-C-^J 



102 



WO 99/25686 



nr-T/r tcao niiCA 



Ol 



"(to" R^ (CH ^ 



nno 



1 13 <^\^ 



\W/ Ut1 2 
OCK3 



k rn n chirality R 3 



2 2 1 



H 



134 

-ir^\ 1 \ 1 /r->t_i ^ /-5_r>fc> 

r R 5 



ii \\ 



•CH 2 -N-C-^J ? 



■CH 2 - 



2 2 1 



H 



V~3 

.. 'X 0 \ 



-CH 2 -M-C^J 



905 



H 



V r 3 



-CH 2 -N-C-<Q 



906 {_/-(CH 2 ) 3 - 



2 2 i 



H 



-chtN-c-£$ 



,CF 3 



907 



o 

Ohch(ch 2 ) 2 - 



2 2 1 



H 



,CF 3 



90S 



N-C 



2 2 1 



CH 2 



H 



0 / 



,CF 3 



909 Q..£-Q-ch 2 - 



2 2 1 



H 



0 / 



OF, 



_ C H 2 -N-^-Q 



910 



912 



CF, 



2 2 1 



911 c !rw- 2 2 1 



Br, 



y 

Br 



CH,- 2 2 1 



H 



H 



H 



-CH 2 -N-C 



H N==/ 

CF 3 
H \=/ 

CF 3 



o w c 

-CH 2 -N-C-/ ? 



_CH 2 -N-C- w 



913 h 3 co-4_/-ch 2 - 



o 0 1 



H 



-CH 2 -N-C-(J> 



103 



WO 99/25686 



PCT/US98/23254 



*T* ^ L- I ^ M CI J% 

i auie i .o *t 



4 



No. R 



III 11 i^i 111 amy 



r->3 

n 



T 



P R 5 " 



914 



ov>\J-cnr 2 2 1 



H 



Qic /^X 1 2 2 1 



H 



0 

-CH 2 -N-C-f X ) 
H \=/ 



916 



N. i-CH 2 



2 2 1 



H 



CF, 



/-•it * 1 // 

H \=/ 



917 



CH 2 - 2 2 1 



918 H 3 co 3 cav~0-cH,- 2 2 1 



H 



H 



CF 3 

-CH 2 -N-C-^J 

0 , CF 3 



919 h 3 C-<(~}-ch 2 - 2 2 1 



H 



0 , CF 3 

-CH 2 -N-ChQ 



920 



PCF 3 



CH 2 



2 2 1 



H 



-CH 2 



o / 3 



921 V 




CH 2 - 



2 2 1 



H 



0 , CF > 

-CH 2 -N-C-^J 



922 



>-CH 2 



2 2 1 



H 



0 W CF 3 

-CH 2 -N-C-/~\ 



H N=/ 



923 



u J 

C! A r CH " 



^ ^ 1 



H 



0 

11 r, — & 
■CH.-N-C-fJ 



,CF 3 



924 



o 
/r 
n„N-rr 

2 — V. 

/=\ 

C> ,V-CH„- 



2 2 1 



H 



9 



-CHz-M-O-^J 



104 



PCT/US98/23254 



~T~ [—1 A O C 



Compd. r X_(ch 



No. R 



2,/ V^"2;j 



N. III it oi iii amy 



n3 
rv 



FS 

-IT U _ N — I — fC H - v-n-R 6 

TO 



925 



>.J_/ v=ch 2 - 2 2 1 



H 



o 

IT 

H "==* 



926 O-cht-Q-ch^ 2 2 1 



H 



n 

rr g-i 

UN? I 1 * ^ \ / 

H \==/ 



.CF 3 



F 3 CQ 



927 /"V-ph- 2 2 1 



H 



-CH.-N-C-fJ 



928 f 3 CO-\j/-ch 2 - 2 2 i 



H 



,CF 3 



929 H 3 CS-4>-CH 2 - 2 2 1 



H 



930 



.ch 3 




CH 2 - 



2 2 1 



H 



0 / CF3 



931 



NC 

Q-CH 2 - 



2 2 1 



H 



CF 3 



_/ N ° 2 



932 Ch _TVcH 2 - 2 2 1 



H 



933 



2 2 1 



H 



934 



CH 2 



d d I 



H 



0 / 



CF, 



935 



0"CH 2 - 



2 id 1 



H 



o / 
u 

.r>u> Kur — f/ ^ 

ui i 2 



CF 3 



-N-C— ^ ^ 



105 



WO 99/25686 



PCT/US98/23254 



T«UU -i O C 

i auic i .u u 



_ i 

Co m Dd . H "N_/r w . v— 



No. R 



!\ lit it uim U*lll j I I 



— fnH_\- 



-a^H„V— (-i-H 



936 



^NO z 

0~ CH2_ 



2 2 1 



H 



9 ( J 

-CH 2 -N-C-/ > 
H N==/ 



937 (H 3 C) 2 



ch 2 - 2 2 1 



H 



O , CF 3 

IT /rt 
-CH^-N-C-f > 
H \=/ 



QTR /— \ _.. 2 2 1 
CH-^_/-CHf 



H 



-CHa-N-C-^J 



939 



0 2 N 

ch^Jh-ch 2 - 



2 2 1 



H 



P/ 3 

- ch ^ c -0 



940 



.OH 




CH 2 - 



2 2 1 



H 



O CF 3 

_ CHr -N[-C-Q 



F 3 Q 

941 ~ >=\ 2 2 1 



CH 2 - 



H 



- CH ^^ C_H ( = ) 



942 a 



Chv 2 2 1 



H 



■CH-N-C— K y 
| h x — ( 
CH(CH 3 } 2 CF 3 



943 C 



CH,~ 1 4 0 



H 



P 



,CF 3 



. C H 2 -nj-c-(J 



944 



CH, 



1 4 0 



H 



O ^ CH3 

-CH 2 -NhC-^(J) 



945 



C!-{_)-CH 2 - 



*4 A 



H 



O / N0 * 
-CHstN-C-^J 



4 /-» 



^-t^ \\ // - -<= 



H 



v , — , 
._ 'I // ^ 

-(CHoVj-N-U-V 7— NUp 
1 2/2 H. W 



106 



PCT/US98/23254 



T»UI- -t Q "7 
■ duic i .u i 



Comod. 1 s v/rw.i- u ™ n phiralitv 
No. R~ 



947 c(-\_/-CH 2 - 



1 4 0 



i i 



H 



t 



—irM^v—i — ('( :l-LYr-fi--i-p 



rr y?— s 

\ _m_/^ i/ V-nru 

— ^n 2 ;2 ,v t ^ \ / '3 
H N / 



948 Ch-Q-CH 2 - 1 4 0 



H 



n 

rr 



ci 



949 C! 



ch 2 - 1 4 0 



H 



-(CH 2 ) 3 -C-N-CH 2 -^^ 



950 Ci-\_)^CH 2 - 0 4 



K 



-CH 2 -N-C-{3 



951 ci-<(J^ch 2 - 12 0 R 



-CH 2 -^C-<^ = J-0-C-CH3 



952 ci-(3" CH 2 



12 0 R 



P 



H -CH*-N-0-^^-N(CH 3 ) a 



953 c 



CH, 



12 0 R 



H 



Q 

-(CH 2 )2- N- C-^3~ N (C Hs >z 



954 ci-O-CH,- 12 0 R 



12 0 R 



955 ci-yJ-CH 2 - 



H 



H 



H 3 C-NH 

-(CH 2 )r-M-C-^ 
H 3 C-NH 



956 C!-\_/-CH 2 - 



-ion n 
i £ U n 



H 



t /T\ 

-fCHoW-N-C— <' N > 

1 2/ - H W 

HO 



QC7 r-i — £ ,vrn„- ^ u 

/ VV, // v ' 



rv 



H 



OH 
U / 

ii /r~\ 
h " W 
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Compd. Rl >-(CH 



No. R 



2/ ^' '2>\ 



iv. 111 11 oiiiiainy n 



./r*u \ — I — /nu i — n.— 

)5 



958 C!-\_/-ch 2 - 12 0 R 



H 



(f ^-^ 
, x 'A. // \\ 
-tvn 2 ;2-[v-o-^ 7 



959 Ch\_/-CH 2 - 12 0 R 



H 



n o 
it a— \ 11 



-CH^-N-C-f >-N-C-CH 3 
H W H 



960 CI-Q-CH 2 - 12 0 R 



H 



0 . n 

-(CH 2 )a-N-C-^-N-C- CH 3 



961 cmQhch 2 - 12 0 R 



H 



-CH2-y-C-^_)-N|-CH3 



962 a 



h-0"CH 2 - 



12 0 R 



H 



s? 



-fCH 2 )2-N-C-^-M-CH 3 



963 C! 



ch 2 - 12 0 R 



H 



P 



-(CH 2 )2-N-0-(3-OH 



964 ci 



CH 2 - 12 0 R 



H 



-CH2-N-C-^^-C0 2 CH 3 



965 Ci-^O-CH,- 1 2 0 R H _ (CH2 )^hj-C-/^y-C0 2 CH 3 



966 CI 



CH,- 12 0 R 



H 



-CH2-N-C-^J-C-CH 3 



967 C!-\_/-GH 2 - 1 



2 u n 



H 



-(CH 2 ) 2 -rj-C-^_)>-C-CH3 



968 Ch- * '">-CH 2 - 1 d u n 



H 



IT /rt 1, . 
H \=/ 



i /-\o 
1UO 
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TiMn i fi Q 
i auic i . w w 



A 



R 1 FT 

• _ 0 / -id/i iv in ■• win""'; i i v-" 'i:/p I \ — ■ -d-JU — ■ • 

NO. H" R J 

= 0 

969 c\-\J>-ch 2 - i 2 0 R H _ (C h 2 )^C-/A-NH 

970 Ct-\y-CH z - 12 0 R H _ CHr .||-c_(Q> 

_ 0 N(CH 3 ) 2 

971 chK^VcHo- i 2 0 R H .(ch^-^cw^A 

- — H ■ — ■ 

= 0 / NH 2 

972 Cl-^jHCHa- 12 0 R H _ C h 2 -^chQ> 



_ 0 ^ NH 2 

973 CmQ^ChV 1 2 0 R H -(CH^N-CmQ 

974 cmTVch,- 1 2 0 R H _ CH ^rvj-c-^-NH 2 

975 ch(_)- ch 2 - 1 2 0 R H _ (CH2) ^^c-/j^NH 2 

o 

976 ChTW 1 2 0 R H -CH^^-Q 

VNH 

977 CkTVch,- 1 2 0 R H -(CH^LO 

/ \ _ j <-> <-v n ii . 'I ^ "\ kii i 

y/H cl ~"\ ^-CH 2 - I ^ u n n -CHg-N-G— y-nn 



„ ■ M . . 

U /"N 

/ \ ^ ^ n ,i II ^ ^ m, 



Q7Q f.l— <v />-C:Ho- 1 £ U h n -fn-UI^-Nt-C— (' v-in 



\ '£.!£. 
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t.li. a n n 
l duic I . zj u 



uomDa. ' * v/pu \- 
No. V ' 2I! 



U m n ~u:»~i:*,. 

n. 111 ii ui 111 amy 



o3 

n 



'I' 

-/•/->!_! ^ I /OI_l ^ r?_DB 

l>" '2>p ! c '2/q ^ n 
R 



980 C!-\_^ch 2 - 12 0 R 



/==\ 



981 Cl-\_/-CH 2 - 1 2 0 R 



H 



H 



9 

r, HiN-C-CHg 
-CHj-N-C-/^ 



P 

H.N-C-CH 3 



982 



CI-\_/-CH 2 - 



12 0 R 



H 



(H 3 C) 2 N 



983 c 



CH 2 



12 0 R 



H 



-(CH 2 )2-N-C-^3 
(H 3 C) 2 N 



984 C 



CH 2 - 12 0 R 



H 



-CH2-N-C-/~y-CH 2 OH 



985 c 



h-^)-CH 2 - 12 0 R 



H 



P 



-(CH 2 )2-r4-C-^^-CH 2 OH 



986 



2 0 R 



H 



987 2 2 1 

— r n 



H 



CH *~£|~ C ~W 



988 CI_ V/" 



CHo- 1 4 0 



-CH 2 -N-ChQ 



989 C: 



CH 2 " 1 4 U 



H 



-CHa-N-0-O-CHsr^y 



/==\ 



QQn ^i—/. ,\_rw-- 

J^U Ul ^ ^ Vi i 2 



1 4. () 



H 



O 



_rn M-r—// - w 

H ~ W 
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Tabie 1.91 



Compd. ,, >-(CH2)r k m n chiraiity R J 

Ma ' 
iiu. i i 



m 



■(CH 2 )p- 



991 ci-0- CH 2~ 



1 ^ u 



H 



992 CHss_/"CH 2 - 



i 4 0 



993 ci-O -0 -' 1 4 0 



H 



H 



q OCH 3 

-(CH 2 ) 2 -C-^J^-OCH 3 

CH, 
U / 

-(CH 2 )2-C-y^ 
H 3 C 



994 c^cy~ 



GH 2 - 1 4 0 



H 



9 /=v 



/==\ 



995 C!-\_/-ch 2 - 



1 4 0 



H 



-(CH 2 )3-G-{^)-OCH3 



996 C!-\j>-ch 2 - 1 4 0 



H 



9 n=< CH3 

-(CH 2 )3-C-^Q> 



997 c.H-Yy-C'ri 2 - 2 2 1 



H 



CH 2 CH(CH 3 ) 2 



998 CI-W-CH 2 - 



999 c 



2 2 1 



ch,- 2 2 1 



H. 



H 



o r 

IT /=\ 



_r^i_j_M_r* 

| H ^ 

CH 2 UH(uH,) 2 

S? /- 



.CH 3 



I 

CHjUHluH,), 



1000 C!-0" CH2 " 2 2 1 



1001 C!-0" CH2 " 2 2 



H 



H 



9 

i. / \ 

I H " 
CH 2 CH(CH3)2 

r\ ,OCH 2 CH 3 

-ch-n-u— <s, /; 
i h 
i 



WO 99/25686 



PCT/US98/23254 



-r»»i-»i« 1 a o 



Comud. HV S-/cH/»Y 



No. R 



1002 cha^V-ch,- 



1003 Ch-(_y-CH 2 - 



1004 a-(_y-CH 2 - 



1005 c 



1006 c; 



1007 ci 



CH 2 



CK 7 



1008 CI-Q-CH 2 - 



U m n rhirahtv 

IX 111 » » ^1 III 



2 2 1 



2 2 1 



2 2 1 



2 2 1 



2 2 1 



CH 2 - 2 2 1 



2 2 1 



H 



H 



ri 



H 



H 



H 



H 



-('CHr,fc-G-R 6 



OCF, 



CH 2 CH(CH3)2 



O-UCH, 



CH 2 CH(CH3) 2 

q OCH 3 

CH 2 CKCH 3 fe OCH 3 



P 

— CH-M-C 



) OCH3 
CH 2 CH(CH3) 2 OCH 3 



.OCH,CH 3 

ii /■ — \ ^ 
iv-C— \\ a— OCH 2 oH 3 



-CH-N- 

I H 

CH 2 CH(CH3)2 



g pCHjCHs 



CH 2 CH(CH3) 2 0CHaCH 3 



i 2 i_,n 3 



(Cn 2 )2 - y-Ni J i2 

h 



1003 C 



CHo- 



1010 C 



-o- 



CH 2 



1011 ci— y_V-ch 2 - 



2 2 1 



2 2 1 



H 



H 



H 



° /= 

-CH-N-C 



-CH-N- 
I H 



(CHajz-C-NHs 
6 

(CH 2 )rt-NH 2 
6 



CCH, 



>CH 2 CH3 



n , CH 2 CH 3 

ir /=<, 



(CHala-C-NHj 



.... / \ . . . 

mi/ 1 ci — (\ />-CHo 
■ - • - 1/ 



O O 1 



H 



-CH-^-C- 

!CH 2 }rC-NH 2 'OCH, 
0 
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Tat->io 1 a** 



COnipd. M V(CHo)r- L' m n rhiralHv p3 

|\ III * • wi ill Ull ijf |1 



„9/ V/J 

l\IO. hi" 



/I 



-/r.H„V— f-5-H 5 



1013 Cf\J-CH z - 2 2 1 



1014 c!-Yy-CH 2 - 2 2 1 



1015 c 



CH 2 - 2 2 1 



H 



H 



H 



OCH, 

y ( 

_ />i ) hi *r> / \ i-v-» Li - 

— yn-iv-v — ^ — wnj 

i H M; 

<GH 2 )r9-NH2 OCH, 

o 

OCH,CH, 

y _/ - - 

— y'rHv-C — ^ — OCH2CH3 
I H *-J 

(CH 2 );rC-NH 2 

0 

0CH,CH, 

? /=( " " 

— yrrfv-C — ^ /j — OCH2CH3 

i H M. 

(CHaJa-ff-NHa OCH 2 CH 3 

o 



1016 c; 



CH 2 - 2 2 0 



H 



,CF 3 



1017 c 



CH 2 - 2 2 0 



H 



1018 C 



CH 2 - 2 2 1 



H 



-CH 2 -N-C 



PCH 2 CH 3 
OCH 2 CH 3 



1019 C 



CH 2 - 2 2 1 



H 



. ^ ^OCH 2 CH 3 

-CH 2 -M-C— ^V-OCH 2 CH 3 
OCHoCH, 



1020 C! 



CH 2 = 2 2 1 



H 



-CH 2 -hhC-/j^- 



pCH 2 CH 3 
OCH, 



1021 c 



CH 2 - 2 2 1 



cm(_)-ch 2 - 



H 



H 



-nn„— M-r:— /~~\ 
Li " \=/ 

• j — v — 



pcH 2 CF 3 



UUH-, 

\ H w 



CH a 



nrn„ 



1 WA 



/—\ 

r.\— <\ ^-ch. 



H 



I 



p r 

-Nl-C— / \ 

H = 
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No. R 



A 

R 

-(CH n \ — 



c'r.i-i„W-;-H'- 



1Q24 c!-(_/-CH 2 - 2 2 1 



H 



n PCH 3 
(S) |f /r—i 

— QH=vrG~ \ "/ OCH3 

CH 3 OCH3 



1025 



1026 



a-^_/-CH 2 - 



C!-<(_J>-CH 2 - 



1027 C 



1 028 C 



1029 c: 



2 2 1 



2 2 1 



CH 2 - 2 2 1 



CH 2 - 2 2 1 



CH 2 - 2 2 1 



H 



H 



H 



H 



H 



<-~ 1 1 

^ui 12^1 13 



— CrKl^rC ^ OCH 2 CH3 

1 H 

CH 3 

0CH 2 CH 3 
^ IT /-\ 
-^i h,\ L C-^_)-0 CH z CH 3 

CH 3 bCH 2 CH 3 



PCH2CH3 

0CH 3 



(5) ? 
N 
H 

CH 3 

OCH 2 CF 3 

CH 3 OCH 2 CF 3 
CH 3 



1030 c^yJ-CH,- 2 2 1 



1031 C 



CH 2 - 2 2 1 



H 



H 



(S) u /_ 
-CH-N-C-f \ 



-CH-N- 
I H 

CH 3 

(S) 



,OCF 3 

•J 



OCH-: 



CH 3 



1032 



CI ~V/~ CH 2" 



2 2 1 



H 



OCH-. 



CH, 



nr.H„ 



1 033 



CH W" CHf 



H 



2 n >==' 



r> 1 ) 

Un 3 



■ ■ -"%•// ' 



H 



V n J ir W 

i H ^ 

/-<! 1 Ar Li 

un3 v-*v-> 1 13 
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t _ i_ i _ a r\ r? 

idDie i.^o 



■4 

Compd. R „>(CH 2 ) r 
No. 



K. ill II 01 in amy 



n3 



W/ 



1 Q4Q C 



1 041 C 



1042 C 



1 043 C 



2 2 1 



1036 Ci-\_/~CH 2 - 2 2 1 



1037 c,—^-CH 2 - 2 2 1 



1038 Ch-0~ CH 2- 2 2 1 



1039 Ci--0-CH 2 - 2 2 1 



GH 2 - 2 2 1 



CH 2 - 2 2 1 



ch 2 - 2 2 1 



OH,- 2 2 1 



H 



H 



H 



H 



H 



H 



H 



H 



H 



—tru v— 



(H) V 
ii 

-N-C- 
H w 



PCH2CH3 



-gH-N-C— f \- OCH 2 CH 3 



CH 3 



,0CH 2 CH 3 



(H) V . . 
— CH-N-C— \ y— OCH2CH3 



H N=< 



CH 3 

—CH-N-0 
CH 3 

(A) 9 




-QH-N-C- 
I H W 

CH 3 



0CH 2 CH 3 
PCH 2 CH 3 
OCH3 

CH 2 CF 3 



OCH 2 CF 3 




CH 3 

-CH- 

CH 3 

i? 

-CH 

CH 3 



pCH 2 CH 3 



PCF 3 



OCH3 



.Br 



-ch 2 -n-c-hQ 

H 2 N 
H 2 N 



1044 



GH 2 - 



Z Z 



H 



9 Hf 



"\jnj — ir\j \ 1 

H y=^ 



2 2 1 



H 



V 



}~>*-- n 3 



— UMp- N-(j— \ / 

~ H >=/ 
H 2 N 
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p i j i 

QomDd. ' ' \_/r^U V— U m n f»hiralit\/ r>3 — fnu \ 1 fC-U UC-D° 

■ y io/i K III I I w m amy n lui \o/o | K 1 ^' >2Ja ^ ' 1 

No. FT R 5 

^ ,C« 

/=\ _ _ . !i. // ^ 

1046 Cf\_/-CH 2 - Z 1 H -^a-ST^W' 

H 2 N CI 



1055 C!-\_/-CH 2 - 



V 

1047 Cr-^-CH 2 - 2 2 1 H - CH 2-||M^/ 

H 2 N CH 3 
,OCH 3 



1048 CI-^/-CH 2 - 2 2 1 - H -CH 2 -NhC-^-OCH 3 

H 2 N OCH3 



CH, 



9 ^r n3 

1049 ci-0-ch 2 - 2 2 1 - H -ch 2 -n-c-^ 



1050 cmQ-ch 2 - 2 2 1- H -9H-NHC-0 



H 2 N Br 
PCH 3 



j H N=< 

Ch' 2 CH(CH 3 )2 OCH3 

(S) 9 ,CH 2 CH 3 

1051 Ct-Q-CH 2 - 2 2 1 H -J^lfO-O 

CH 2 CH(CH 3 ) 2 
fSJ O P CH 3 



1052 Cl-^J-CH 2 - 2 2 1 - H -<^H-N-C-^0CH 3 



CH 2 CH(CH 3 ) 2 OCH3 



nrw.r.H, 
n / 



1053 CI-Q-CH 2 - 2 2 1 H -cWc-O-0CH £ CH 3 



CH 2 CH(CH 3 ) 2 

nr.H.r.i-i, 



(S) 



1054 Cr-< VCH 2 - 2 2 1 H =C^CH^OCH 2 CH 3 

un2U r^oi 13; 2 , 2 v - /t '3 



(S) 9 ^ 

^ 2 i m v n_ ! N r v -' ^ r u ^ n 3 

- - 1 h ^=' 

i 

Orl 2 onfon 3 )2 



, „ o Y wl '2 UI 3 

1 UJU w \\ // wl '£ _ — I u \ / 



I H 

ChbCHiCHa'b OCH9CF3 
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i aDie i .a / 



Cnmnri °V^u i. „ H-iiralitv o3 -/ru.l — I — rrM-V- n— R 6 

~ , / ^vyi ipyj K. in ii ui in amy 1 1 \^-" >2/0 I r- V*-" ''^>Q " ' ' 

No. ' R° 

r\ OCH 2 CH 3 

__ ■ W v n—L 

r-i-J. ,\-ru_- 9 2 1 - H — CH-N-C-\ / 

u \ f on Z _ _ I H 

CH2CH(C'ri3j2 



1060 a-\ _J-ch 2 - 



1063 G!-\ /-ch 2 - 



1066 Ci-^_/-CH 2 - 



CH 2 CH(Ch' 3 } 2 



1059 C^i>CH 2 - 2 2 1 - H -pN-^O 



1064 Cl-i />~CH 2 - ^ ^ 1 - H Y^Ll" W 

CH 2 CH(CH 3 ) 2 

r» P CH 3 

1065 c^ x /-ch 2 - 2 2 1 - H -r^" 0 ^ 

pu nH/rw.L nr.n„ 

•^y' 'v- -Aid. ~— '3 

(*) 9 K 

_ « j ii ni±-\i-h— /I 

d. I - n V" :i w \ / 

— in '=' 

\_,n 2 v_.n^i 13/2 

nru. 

r— \ — . . r*i_t—kL-r* // ^ — ■ I — I _ 

iuo/ ^1 \y // _ _ I H 



uoi-3 



CH 2 CH(CH 3 ) 2 

2 2 1 " H -yn-ifC-fyOCHg 



CH 2 Cri(Cn3; 2 



DC 

V 



H 2 CF 3 



1061 C^\_/-CH 2 - X Z I - H -JH-N-O-Q 



CI-! 2 CH(CH3) 2 OCH 2 CF 3 
OCH2CH3 



1062 cmQ-ch 2 - 2 2 1 - H -JH-N-0-' * 



n 

CH 2 CH(CH 3 ) 2 



ta\ O / 
W II 

i H 

CH 2 C-H(CH 3 ) 2 



,OCH : 



O / 0CF 3 



C'ri2CH(Cn 3 ) 2 OCH3 
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-r- ■■. j no 

i ame i.ao 



h nc o 
I uuu 



1069 



1070 



D L 

P.nmnri 1 1 ^^//-*t_i \_ 

0 y >2J\ 

NO. FT 



^ 1 1 1 ii viniuiiijr i i 



,jHCH 2 



2 2 1 



2 2 1 



2 2 1 



H 



H 



H 



R £ 



-(CH 2 VG-R 6 



_ ; OCH 2 CH 3 

-Vh-n-c-/~Voch 2 ch 3 

5 H 

CH 2 CH(CH 3 ) 2 



QCH 2 CH 3 



-CH-N-C-^_)-OCH 2 CH3 
CH 2 CH(CH 3 ) 2 OCH 2 CH 3 



-CH-M-C— <!, II 
I H ^ 
I 



CH 2 OCH 2 -\ } 



1071 



CI-\~}-ch 2 - 2 2 1 



H 



H 



CH 2 OCH2-{^} 



CH, 



1072 C!-0-ch 2 - 2 2 1 

1073 C!-0-GH 2 - 2 2 1 



1074 0\-\J-CH z - 2 2 



1075 cmQj-ch 2 - 2 2 1 



H 



H 



H. 



H 



r.H-N-C-/^? 
f H ^^"0(083)3 




CH 2 OCH 2 -/r} 



-CH-N- 
! H 



CH 3 



,0CF 3 



-CH-N- 
I H 



CH 2 OCH 2 -^J 



1076 C! 



CHo- 



2 2 1 



H 



-CH-N-C-(^J> 



CH 2 0 CH 2 - 



1077 



CH 2 - 



CH z OCH 



lU/O 



2 'd i 



-CH-N-C-/ ^ 



iH 2 OCH2-Q 
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„ 1 



Q4 

I 6 

Compel. M V[T;Hoi- m n chiraiitv " R 3 — (CH 2 fc- 4 T( CH 2)q~ e ~ R " 
NO. H _J2 



1079 ci-\ >"CH 2 - 2 2 1 



i082 Cl-\)^CH 2 - 2 2 1 



1086 a-0-CH 2 - 12 0 R 



H 



r.H. 

11 / \ 

— (jH-WO— ^ / 

H I H - 



.... /=\ 

y CH 2 OCH,-<^J> 

OCH.CH, 

— uriru — ^ j 

infin cmT>CH 2 - 2 2 1 - H | h ~ 

- - CH 2 OCH 2 -^ 

0CH 3 
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\ / " 



1 d, u n 



H 



q r 

_. . ^ // \\ 

— Ut-l 5 — iv-o— \ / 
- H 
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( ;nmnn ■ ■ \_/r-u \_ 
No. FT 



K. ill ii L.iiiiaiiiy 



n3 
n 



,"— \ 



H 3 CO-^- l J>-CH 2 - 



1 2 0 R 



H 



'2)0 



R 



■I 

-CH ? — NrO 

~ H 



, or 3 



ff \\ 



1718 



0 r:n-» 



CH 3 



12 0 R 



H 



Q >"~3 
„. . . , A // \\ 



1719 



N 



1 2 0 R 



H 



9 



-CH 2 ~N-C-( > 
- H \==^ 



P 

1720 ^c-Qkch,- 

CH 3 



1722 



1723 



12 0 R 



1721 H,ccH a -HT~)-CH a - 12 0 R 




(\ i-CHf 12 0 R 



CH 2 - 12 0 R 



H 



H 



H 



H 



-CH 2 -Iv-C-f N ) 



,CF 3 



H ^ 

.CF 3 



-CH 2 -iv-C-0 

V 



. C H 2 _m-?-0 



,CF 3 



rv 
IT 



F 

,CF 3 



1724 



_ y CH 3 
H 3 C-K\. N >"CH 2 - 



,CH 3 



12 0 R 



1725 H 3 C-\ /-ch 2 - 12 0 R 

H 3 C 

1726 ^ccHjf-Q-CHr- 12 0 R 



H 



H 



H 



-CH 2 -N-C-^ 
F 

PF 3 



-CH 



F 

,CF 3 

-CH 2 =N=C-f_ x }- F 



9 - < 



I TOT 
\ I CI 



or\ /~CHf 120 R 



H 



PC 

n , wr 3 

-CHa-NrC-f^V-F 
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4 

ComDd. "'"^wouv 

1 _ y iwi ion 



No. R 



2 _/ >2Ji 



I , _ - i_ : 1:4.., r-~,l 

k 111 11 uniiaiuy R 



n4 



"(CH a )= 



1728 ^_/~ CH 2" 12 0 R 



H 



OF-, 

II 

-CH 2 -N-C— ^ ^>-F 



^29 h 3 c-0-ch 2 - 1 2 0 R 



H 



PF 3 



-CH 



U / 

r#-£}- F 



1 730 vJy 



12 0 R 



H 



0 
II 



-CH 2 -N-C-C^J 



1731 



H3 



ch 2 - 12 0 R 



H 



1 732 HOCH 2 



ch 2 - 1 2 0 R 



H 



-CH 2 -W-C-f J 



H \=/ 



1733 



CH 2 - 12 0 R 



H 



CF, 



F 



1 734 h 3 c 



ch 2 - 12 0 R 



H 



-CHa-N-C-^V-F 



1735 h,cch 2 -0-ch 2 - 12 0 R 



H 



pF 3 

-CHs-N-C-^V-F 



1736 




CH 2 - 120 R 



H 



v^ F3 

-CH^C-Z^F 



1737 



PH 3 

H 3 C-^-CH 2 - 



1 2 0 R 



H 



0 / 



OH- 



"3^ "\ // 



1 9 n r 



H 



O /" J 

n n— \ 

.ru.-M-r — (f ^ — r 

H \=< 
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Tnhio 1159 



No. R 2/ 



k m n cniranty R 3 



H 



n4 

m 

"l UM 2/ ) p _ !T l > url 2-'q" lJ-tn " 



0 /" 



IT /T-^ 

-ch 2 -n-c-( V-f 

H \=< 
F 



1 /4U 



f \ 



■)-CH ? 



12 0 R 



H 



o r 

II /T~^ 



Br 



-CH 2 -^C-<U> 



1/4 1 ngi-a-%\_/— ^ n 2* 



CH 2 = 12 0 R 



H 



u / 
II /T^\ 



Br 



-CHa-N-C-^J 



1 742 K^CHr-i - )-ch 2 - 12 0 R 



H 



0 _ / 



Br 



-CH 



1743 



1744 



1745 



1747 



1749 




k/~ CH 2- 12 0 R 



12 0 R 



,CH 3 

H 3 C-(~J-CH r 



,CH 3 



h 3 c-CV CH2 ~ 12 0 R 

H 3 C 



1746 (H3C) z cn-0-CHr 12 0 H 



rV)~ CH2 ~ 1 2 0 



=r 3 

H 3 C-{ >-CH 2 - 



1 2 0 



R 



1748 h,cch 2 -<^)-ch 2 - 12 0 R 



H 



H 



H 



H 



H 



H 



H 



0 



Br 



_ CH _^ c _^j> 
-CH 2 -N-CHf > 



Br 

H W> 
Br 



9 



" CH ^|t C " V,/ 



H,N 




.Br 



0 _ 
-ch 2 -m-c-<' 



tsr 



H 2 N 



Br 



o r 
—r.H.— sj-r.— \> 
H >=/ 
H 2 N 



179 



WO 99/25686 PCT/US98/23254 



i aDie i.iou 



-j — 4 

C °Nc pd ' R 2>" {CH 2)r k m n chiraiity R 3 -(CH 2 )^(CH 2 )q-G-R 6 



1750 Q_^H 2 - 1 2 0 R H -ch^-c-<J> 



1751 h 3 c^^ch 2 - 1 2 0 R H _ CH _^e-fJ 



1752 ^cch 2 -Qkch 2 - 1 2 0 R. H _ CH JLK 



PCF 3 



1753 




CH 2 - 



2~ 1 2 0 R 



H 



O P CF 3 



IT fi—i 



1754 



,CH 3 
CH 2 - 



12 0 R 



JZH 2 

1755 h 3 c-hTJ>-ch 2 - 1 2 0 R 

H 3 C 

1756 (H3C),CH-<Q^CHr 12 0 R 



Br, Br 



1757 Br— ^ ^-CHjr 



12 0 R 



Br Br 



1758 H 3 co-\~y-CH 2 - 1 2 0 R 

BrBr 

1759 H 3 c-<ri>-CH 2 - 12 0 R 



1 7fin H,r— <; ,v- r.i-u- 1 ? n R 



H 



H 



H 



H 



H 



PCF 3 



,0CF 3 



-CH 2 -N-C-f > 



0 _/ 0CF = 

'i w 



-CH 2 — N-C— <' V 



H N= 



V 



CF, 



-CHo-NFC-^J 



CF, 

V { 3 



-CH -N-C- 



QHjCHj 



-CH,-N-C-K' V-OCK, 
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Compd. Rl 
No. R 



/pi I \ 

2/ - *'\ 



k m n chiraiity " R 3 



R 



R 



CH-'t-G-K 6 



1761 h 3 c-<Q>-ch 2 - 12 0 H 



H 



9 TT^ 1 

-CH— N-C-^} C! 



1762 



^-CH r 12 0 R 

CH 3 



H 



H 



\_/ 



HN 



1763 0" CHsr 2 2 0 



H 



-CH 



PCH 2 CH 3 



1764 0~ CHa " 2 2 



H 



-C H 2 CH 2 -Nr 



OCH2CH3 



1765 0" CH2 ~ 2 2 0 



1766 0~ CH2_ 2 2 0 



1 767 cn(wrCH 2 - 



CH 2 - 1 3 1 



H 



H 



H 



,OCH 2 CH 3 



r, OCH 2 CH 3 
(A) ff W 

— Urr ITU V / 

i H N=/ 
Cn2CH(CH3)2 

OCH 2 CH 3 

- CH 2-jt b- 0 



1768 Ch-(\_>-CH2- 1 3 1 



H 



O DCH2CH3 



-CHsCHs-t^i- 



CH 3 



1769 



1770 



1771 




CH 3 

CH 3 
N^^u _ 

CH 3 



CH 3 



12 0 R 



12 0 R 



12 0 R 



H 



H 



H 



-CH2-N-C-^^-OCH 3 

ChCHCF 2 0 
F 



0 ^rt\J~ a 

« // \ o ■■ \ 
-CHr-N-c-^^j* CI 



n 

— i~H„— M-r.— ^ ^ 

(HoU)qU-gH-rt-g. 
H 3 C M 0 
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D I, 



uompd. ' 1 v/ru \ 



No. R £ 



/ (CH 2 )j— k m n chiraiity 



R 3 



-(CHak 



n 



1772 



1773 




sh 3 
CH-, 



V n 3 
CH-, 



1 2 0 



1 2 0 



R 



H 



H 



n 

-CH?-N-C-\ ) 
HsC H 

w / 



HjC 



n 

r 



-CH,-N-C— < \ 
JL H V_ / 



HiC 



1774 



1775 



1779 



ch 3 



CH 2 - 



1 2 0 



1 2 0 



H 3 co 




W~ CH;r 2 2 1 



1 780 BHwh CH 2- 2 2 



1781 H 



-CH-r 2 2 1 



1782 H 2 octH >ch 2 - 2 2 1 



R 



1776 H 3 co-<ph-CH 2 - -| 2 0 R 

HO 

1777 c^-\_)r-CH 2 - 2 2 1 

Ci 



1778 H 3 C-^_J-CH2- 2 2 1 



H 



H 



H 



H 



H 



H 



H 



-CH 2 -N-0-p 
H 2 N 

PC 

9 K 

- CH 2 -N-C-(J 
H 2 N 

-CHa-N-C-f } 
H )=/ 

H 2 N 



O r 

H 2 N 



.CF, 



O 



CF 3 
J 



11 ^> 
-CH 2 -N-C— ( J 
H )=/ 

H 2 N 

-CHz-N-C-fJ 

H 2 N 

O / J 
_ ru .— r— /~~\ 



H 2 N 



CF, 



-CH 2 -N-C-f ) 



1 t \ j 

n ,1 — ' 
H 2 N 
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R 1 

Compd. n >(CH 2 )r k m n chiraiity P. 3 
No. r\ 



H 1 



-[i;Hnt 



178 3 NC-Q-CHr- 2 2 1 



1784 0~ CH2 " 2 2 1 



1785 ch 3 (Ch 2 } 2 -<v y-av 2 2 1 



1786 



1789 



1792 



1793 



2-221 



1 787 cHstCHjir-C )-ch 2 - 12 0 R 



2 2 1 



CH 3 



1 788 H 3 C-Q-CH2- 



ch 2 - 2 2 1 



1790 ci-<^)-CH2- 12 0 S 



1791 Ch-Q-CHjr 1 2 0 S 



1 J O / _ — 



2 2 1 



2 2 1 



H 



H 



H 



H 



H 



r+ 



H 



H 



H 



H 



R 5 



{'CHo^G-R 6 



n .U- 3 

-CHo-N-C-/ X V 
" H W 

H 2 N 

-CHo-N-C-^V 
H,N 

^ CF 3 
V , — 

-CH 2 -[^C-fJ 
H 2 N 

-CH 2 -N-C-<_) 
H 2 N 

9 w CF3 

-CH 2 -^C-f_) 



-CHf-N-C-0 
H 2 N 



VP 3 



-CH 2 -N-C-f } 



H 2 N 



CF-i 



-CH 2 -N-0 
H 



-f~S 




H 2 N 



-CH 2 -N-C- 



OCF 3 



H 2 N 

o / 

-CH z -N-C-f J- 
H >=> 

H 2 N 



c 

0 ) 
IT ^ 

H )=* 

H 2 N 
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Compd. r1 " 



No. R 



2/ 1 d '\ 



k m n chiraiity H. 3 



r-,4 



-I'ChUfc-G-R 



-Q6 



1794 h 3 c-<Qh-ch 2 - 2 2 1 



H 



y — i 

-CH,-N-C-/ \-F 
- H W 

H,N 



1795 



CH 2 - 2 2 1 



H 



r 



-CH,-N-C-/ V-F 
" H W 



1796 Br-\J-CH 2 - 2 2 1 

1797 hc^~Vch 2 - 2 2 1 



1798 h 3 co-yJ>-ch 2 - 2 2 1 



v 



H 



H 



H 



-U-i ? -N-C— K 
- H )= 



-CH 2 -N-C-^J^-F 
H 2 N 

9 _/ 

-CHjj-N-C-f V-F 
H W 
H 2 N 



1799 h 2 c=ch-\ >-ch 2 - 2 2 1 



H 



9 




-CHsr-N-O-^J-F 

H 2 N 



1 800 NO— ^ ^— CHg- 2 2 1 



hi 



9 /T x\ 

-CH2-N-C-? V-F 
H >=/ 

H 2 N 



1801 



2 2 1 



H 



o / 

II 

-CH 2 -N-C-< / V-F 
H 

HoN 



1802 



H' 



CH 2 - 



12 0 R 



h 3 cch 2 o 



H 



-CH 2 - 



^0 

H 2 N 



HO-( )-CH 2 - 



1803 " w yjT UM 2 1 2 0 

H a C 



R 



H 



n 



H 2 N 



1804 h 3 c!ch2)2-{ V-ch 2 - 2 2 1 



H 



0 ; 



n 



HoN 
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Compd. R V(CH ?)r 
No. 



k m n chiraiity h 3 — (CH 2 ) 



-n6 



R 



5 k ^ 



1805 b^(_V-ch 2 - 12 0 R 



H 



V 



- // w 

- oi-t 2 — in- u— ^ y 



1806 HgCO-Ci-CHa- 12 0 R 



H 



-J- J S 



-CH 2 — "\rC 

" H 



SCF 3 



"3^ 



1807 ho _TVch 2 - 1 2 0 R H 



9 w' SCF3 

-CHs-nrC-f^j) 



1808 h 3 CC^>CH 2 - 1 2 0 



R H 



-CH 2 -N-C-^J 



1809 ho=<w-ch 2 - 12 0 R 



H 



-CH 



9 ^' SCF3 



1810 P^\_/" CH 2~ 12 0 R 
o 



H 



0 _y scp 3 



-ch 2 -^-c-Q> 



1811 



CH 2 - 12 0 P. 



H 



O / oor 3 



1812 H 3 CS-^_y-CH 2 - 12 0 R 



H 



u /" " J 

-CH 2 -N-0-f\ 
H x =/ 



1813 h 3 cch 2 -( x >-ch 2 - 12 0 R 



K 



Vi CFs 



1814 



O-O-CHa- 



12 0 R 



H 



9 W 



SCF 3 



-rw,-M-r — (' ^ 



1815 



"3^ ^ # ^"2 



12 0 R 



H 



-CH 



H 
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unmDn. ■ 1 x_/pu \_ 
No. 



k m n chiraiity "R 3 



n 



-(CH 



t m i \ n6 



R 



5 ' " 



1816 (CH 3 )sCH-(>-CH r 12 0 R 



H 



,SCF 3 
~. , . , 'X // \ 



1817 (ch 3 ) 3 c-0-ch 2 - 12 0 R 



H 



CH2 



,SCF 3 

HITS 
H 



1818 Br-i^J-CHz- 12 0 R 



H 



OCHF 2 



1819 H 3 co-<_>-CH 2 - 12 0 R 



H3C0 

1820 hohQ^ch 2 - 1 2 0 



H 



H 



-CH 2 -N-C-f x ) 



,OCHF 2 



pCHF 2 



-CH2-N-O 



1821 ., ^ 7=\ 12 0 



H 3 CO^j>-CH 2 - 



H 



0 ,_/ 0CHF2 

- CH 2-^ C ~0 



1822 



hc^~)-ch 2 - 12 0 R 



H 



-CH 2 -^Q 



,OCHF 2 



1823 12 0 R 



H 



OCHF 2 



-CH 2 -N-C-(3 



1824 



ch 2 - 12 0 R 



H 



V 



-CH 2 -^C- w 



OCHFo 



1825 h 3 cMT/~ ch 2 _ 1 2 0 



H 



-ch 2 -m-ch; = ; 



OCHFp 



1826 k 3 cch 2 — ( Jhchi 2 - 12 0 R 



H 



-CH 
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Compd. R V(CH 2 )r 
No. R 2/ 2 J 



R< 



k m n chiraiiiy R 3 -(CH 2 br^(CH 2 )^-G-R 6 



R 



5 ' 



1827 <jry_J~ CH r 12 0 R 



H 



,, OC Hr 2 
^. , ^. // 



1828 



H 3 C^<w>- 



CH P - 



12 0 R 



H 



-CH 2 



;hf 2 



1829 



H 3 c-y^-CH 2 - 12 0 R 

H 3 C 



H 



OCHF 2 



1830 (CH 3 ) 2 cH\J-CH. r 12 0 R 



I! 



-CH 



PCHF 2 



1831 Br-(_J-CH 2 - 1 2 0 



R 



H 



ff 0^ C ( CH 3)3 



1832 h 3 co-YJh-ch 2 - 12 0 R 



H 



i? O^C(CH 3 ) 3 
-CH 2 -N-C-<Qf 



H 3 CQ 

1833 H l<>CH 2 - 1 2 0 R 



H 



V r> X(CH 3 ) 3 
-CH-N-C-iJ 



1834 



HO 



H 3 CCmQ- 



CH,- 



12 0 R 



H 



5? O^C(CH 3 ) 3 
-CH 2 -M-C^vJ 



1 835 ho-Q-ch 2 - 



12 0 R 



i? 0^ C ( CH 3)3 



-CH 2 -|^C-iJ 



1836 



ii~ CH 2- 12 0 R 



p^ C ( CH 3)3 

-CH9-N-U— 4 ii 

~ H 



1837 r\J~ CHr 1 2 0 R H 



-CHo-N-C— i 



V n -C(CH 3 ) 3 
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Comnd. R^ruu 
No. 



k rn n chirality R 3 



' P R 5 ' 



1838 h 3 cs-^(_Vch 2 - 1 2 0 



H 



-CHr-N-C-\J 



1839 h 3 cch 2 ^x/>-ch 2 - 12 0 R 



H 



O _ rtcu„\„ 



-CH 2 -j^C-\jf ' 



1840 



2" 1 2 0 R 



H 



O q^ C (CH 3 ) 3 



-CHstN-C-^J 



CH 3 

-41 h 3 chQhch 2 - 1 2 0 R 



O o^C(CH 3 ) 3 
-CH 2 -N-C- 



■[t c_< U 



U 1 3 



1842 H 3 0-yj-CH 2 - 

H 3 C 



12 0 R 



0 o -C(CH 3 } 3 



-CH 2 -N-C-^J 



1843 (CHsfeCH-Q-cHj,- 12 0 R 



H 



9 (x.C(CH3) 3 

-ch 2 -kj-c-hQ| 



1844 (CH 3 ) 3 c-^_J-ch 2 - 12 0 R 



9 o^C(CH 3 } 3 
■CHi-N-O-Ql 



1845 h 3 cch 2 -4 )-ch 2 - 12 0 R 



H 



-CHa-N-C-C /> 

HN 

CH 2 -\ /-CH2CH3 



,CH 3 

1846 H 3 C-0" CH ^" 12 0 R 



H 3 C 



H 



-ch 2 -!^c-<: :> 



SCF, 



1847 (cn 3 ) 3 



ch 2 - 12 0 R 



H 



-r.\-\~-Khr.— <' x > 



OCHF- 



H N -=- 



1848 



1 i 3 v^ 



1 ^ // 2 



12 0 R 



H 



0 H 
IT ^— i 
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Table 1.170 
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Compd. m S_ (C h 2) k m n chira ! i{y 
No. R- 



n 3 



d4 



-(CH 



2/p 



R 



b ~ ' 



1860 



CH 2 - 



12 0 R 



H 



9 < 



— CH 2 -N-C— ^ N> > 
H 

H 2 N 



1 



1861 H 3 C0-O-CH 2 - 1 



2 0 R 



H 



O / 

rr /r-\ 
-ch 2 -n-c— ( ) 

H ; — ' 



1862 HO-^_^-CH 2 - 1 2 0 



H 



o / 
IT /r~\ 
-CH 2 -^C- / (_} 
H 



Br 



p^W>=CH r 



1863 12 0 R 

^0 



H 



Br 



■CHs-N-C-0 
H 2 N 



1864 H 3 cs-{~jh 



ch,- 12 0 R 



1865 ^y_J~ CH ~ 1 2 0 R 



H 



H 



-CH 2 -N-C-0 
H 2 N 



Br 



Br 



— CH,-N-C- 

H >=/ 



_PH 3 

1866 H 3 c-<ry-CH 2 - 1 2 0 
H 3 c 



H 



... .. ? f~i 
— UH,-N-U— K 
- H 

H 2 N 



Br 



1867 (ch 3 ) 2 c 



ch^ i 2 0 R 



H 



-CHo-Nr-C-f ) 
H )=/ 

H,N 



1868 (ch 3 ) 3 c-\ /^CHo- 12 0 R 



H 



-CH 



.Br 



H 2 N 



1869 Br-H^J^CH 2 - 12 0 R 



H 



,i 



-CH 



1870 h 3 cc~^ ^>-ch 2 - 1 2 0 R 



H 



-CH 



H 2 N 
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ComDd. ■ 1 \_/r^u \_ 
NO. R" 



n4 
n 



k m n chirality R 3 — (CH 2 ) 



,5 ' 



HqCQ 

1871 HC> ^=>_ C H r 1 2 0 R 



H 



-CH 2 -N-c-f v > 

H W 
HoN 



HQ 

1872 h 3 coO-ch 2 - 1 2 0 R 



H 



n 
¥ 

-CH 2 -N-C-C XX < 
H 



H 2 N 



1873 HCr-i_yCn 2 - 12 0 R 



H 



n 

ir .. 

-CH 2 -N-C-f XN 



HpN 



9jy/-CH 2 



1874 py rbri2 " 12 0 R 



!! 



-CH 2 -N-C-f > 



2 \ 
H )= / 

H 2 N 



1875 




\_i^ CH 2- 12 0 R 



1876 h 3 cs-^_^-ch 2 - 12 0 R 



H 



-CH 2 -N-C-0 
H 2 N 

-CH 2 -l|C-0 



1877 h 3 cch 2 -<^)-ch 2 - 12 0 R 



H 



H 2 N 



1878 




\_J^ CH 2- 12 0 R 



-CH 2 -N-C-^ 

HoN 



.CH a 




1879 h 3 c-^ /-ch 2 - 12 0 R 

H 3 C 



H 



-chstN-o-0 

H 2 N 



1880 (CHaJjCH-Q-CHa- 12 0 R 



H 



v 



-CH 2 -N-C-/ \ 

I t ) 

H 7 N 



1881 (ch 3 ) 3 



ch 3 - 12 0 R 



H 



o ..../■ 
■CH 2 -N-C-<J 

H 2 N 
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Table 1.172 



PCT/US98/23254 



Compd. r V (CH a_ k „ n chira | ity R 3 
No. R~ 



d4 
rx 



(CH 2 k" 



1882 Br-<w)-CH 2 - 12 0 R 



H 



H 2 N 



1883 h 3 co-< }-ch 2 - 12 0 R 



H 



MA 

If S. 



H 2 N 



1884 



n 3 oi-< 



12 0 R 



H 



MO - 

o ^ / 2 

r-u -m-p — // \ 

H )=/ 
H,N 



1885 



H 3 CO-^^-CH 2 - 



12 0 R 



H 



— CH 2 -N-c-f s > 

H V 

H 2 N 




NO 2 



1886 HO-^_y-CH 2 - 12 0 R 



H 



-CH 2 - 



O ,NQ 2 
H,N 



1887 



1888 



o 




CH, 



W^" CH 2" 12 0 R 



12 0 R 



H 



H. 



-CH z -M-C-0 
H 2 N 



,N0 S 



— CH 2 -N-C— (T > 
H >=/ 
H 2 N 



NO 2 



1889 



/==\ 



H 3 CS-\_/-CH 2 



ch,- 12 0 R 



H 



-CH 2 -N-C-(J 



N0 2 



1890 H. 3 CCH 2 -4 /-CHjt 1 v 0 R 



H 



-CHrN-o-0 

H 2 N 



1891 



12 0 P. 



H 



NOc 



-CH.-N-C-/ \ 

' h 

H 2 N 



1892 



CH-: 



w.r— 6 /V- r.w, 

n 3 o & a 



12 0 P. 



H 



N0 2 



— ch^-w-c— <' x > 



H 2 N 



WO 99/25686 

Tabie 1.17 3 



PCT/US98/23254 



Compd. R ;> (C H 2 )r 
NO. R" 



n4 
n 



k m n chirality R 3 



-(CH 



2/p 



_i ) i \ /->_r-»6 



R'- 



1893 



.CH3 

H 3 c-yj-cH 2 - 

H 3 C 



12 0 R 



1 894 (ch 3 ) 2 c 



chz- 12 0 R 



H 



H 



NO; 



-CH 2 -N-C-f^/ 
H 2 N 



— CH 2 — N"C \ / 



H 2 N 



1895 <ch 3 ) 3 c-< Vch 2 - 12 0 R 



1836 h 3 cc^>ch 2 - 1 2 0 R 



¥ /7—i. 

H )=/ 
HpN 



O P CF 3 

-CHo-N-C-Y > 

H >==/ 



1897 H 3 CS-(^}-CH 2 - 1 2 0 R 



1898 h 3 cch 2 — ^^-ch 2 - 12 0 R 



1899 (ch 3 ) 2 ch-^-ch2- 12 0 R 



1900 



CH 2 - 



12 0 R 



1901 H 3 C(CH 2 ) 2 -\ >~GHj- 12 0 R 



9Ajr CH2_ 1 2 0 



1902 



1903 !ch 3 ) 2 ch-4 y-CHr- 2 2 1 



R 



H 



H 



H 



H 



H 



H 



H 



0 

IT 



.OCR 



•CHg-N-C-C 
H 2 N 



PC F 3 



- CH ^i| c " y 

H 2 N 



PCF, 



-CH 2 -N-C- ) 

H 2 N 

-oHrfj-o-p 

H 2 N 

OCF, 

-CH a -^C-0 



H 2 N 



PCF, 



-CH 2 -N-C-^ 

H 2 N 



Q / 

II 

-CH-i-N-C— v x > 
U ~ \_/ 

r j j 



PCF 3 
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Tabie 1.174 



Compd. R S-(CH 2 ) r k m n chirality R= 
NO. R*" 



n4 
rn 



~0 



■(CH 2 )r 



.5 ' 



9 r-^° CF3 

1904 HaCtCHjjj-O-CHr 2 2 1 - H -CHz-N-cM' xx - 



H )=/ 
H 2 N 

,0CF 3 

P V /t— K 

1905 ~ / = \ „ u 12 0 R H -CHrN-C-C / 



H )==/ 
H 2 N 



0-\_/-CH 2 - 

1906 P^VJ^ CH2 12 0 R H -ch 2 -n-c-^ 



PCF 3 



/ — \ ... if 



H 2 N 



1907 HO-Q>-CH 2 - 12 0 R H -CH-N-C-^' : 



PCF 3 



H W 



_ ff w 0CF3 

1908 h 3 co-^^-ch 2 - 1 2 0 R H ~ CH 2 - j^ c ^\J) 



H 2 .N 



1909 h 2 c=ch-<(~)-ch 2 - 1 2 0 R H -CH 2~[^c-<^ 



,ocf 3 



H >=/ 
H 2 N 

9 /0CF3 



1910 Br-<Q^CH 2 - 2 2 1 H - CH 2-|^C-^0> 

H 2 N 

OCF-> 



1911 C^fW 2 2 1- H -OHrM-O-y 

— H 2 N 

Q _/° CF3 

1912 ho-Q-ch*- 2 2 1 - H -ch 2 -n-c-{J> 

H 2 N 

OCF-, 

CHr, 0 / 

1913 HsO-rt-CHr 2 2 1 H - CH ^HJ 

— H 2 N 

- v ^: 0CF3 

1914 H3C-Q-CH2- 2 2 1 H - CH 2-^c^O 

H 2 N 
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Table 1.175 



PCT7US98/23254 



Compd. ^>(CH 2 )- 

INO. H" 



k m n chirality R 3 -(CH 2 fe 



D 4 

\ I /r>i_i \ r^—nb 



H3CCH 2 C( 

1915 hcK>ch 2 - 



12 0 R 



n 

-CH 2 -N-0 
H 



)CF 3 



1916 H ^=> C H 2 - 1 2 0 R 



H 



r^r tz 

IT ff—i 
_ru — \ui-' — ^ ^ 

'2 |* ^ \ / 

M ,) ' 



H3CC H 2 C^ 

1917 H c^(>ch 2 - 2 2 1 



H 



n 
it 



PCF, 



1918 ho>Vch 2 - 2 2 1 



H 



-CH 2 -N-C 
H 




,OCF 3 



1919 



192Q 



1921 



1922 



NH-, 

>-Q-ch 2 - 



NH 2 



NH 2 



CI-h^V-CH,- 



2 2 1 



2 2 1 



12 0 R 



2 2 1 



H 



H 



H 



H 



.CF, 



-CH 2 -^C-^0 
H 2 N 



-CH2-N-C-^J^-F 

H 2 N 



-CH 



-CH 



H 2 N 



PCF 3 



^0 

H 2 N 



PCF, 



1923 Br-^-CH r 2 2 1 



H 



-CH 2 -Nrc-/J> 



SCF3 



1924 h 3 CO-^_V-ch 2 - 2 2 1 



H 



-CH 



.SUN 



1925 F-Q-CHj- 2 2 1 



H 



-CH; 



iK3 



SCFn 
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PCT/US98/23254 



Compd. R ">-/CHo'l 



INO. R 



)i — U m n nhiralitw D 3 

V/j ix 111 11 01 111 amy 11 



FrT 



-cn.H-^ — 1 — fr.t-LN— n-R u 
R° 



1926 



c /. \— ru — 



2 2 1 



H 



-CM s 



S 



1927 hcHQ^ch 2 - 2 2 1 



-CH 



0 ^ SCF 3 



1928 



-ch 2 - 2 2 1 



H 



-CH 2 



0 _y SCF3 



1929 




*/-CH 2 - 2 2 1; 



— CH £ 



0 _/ SCF3 



1930 h 3 cs-{ _ ^-ch - 2 2 1 



1931 h 3 cch 2 -\J>-ch 2 - 2 2 1 



H 



"CH; 



-CH 2 -NhC-^ 



,SCF 3 



1932 




W-CH2- 2 2 1 



H 



-CHfN-C-Q 



scr. 



1933 



CH, 



H 3 C-Yy-CH 2 - 2 2 1 



H 



,SCF 3 



-CH, 



1934 



, CH 3 



H 3 c-y^-cH 2 - 2 2 1 

H 3 C 



iQ:sh OoN— ({ V-cH-i- 2 2 1 

- \_J 



H 



H 



-CHg-N-C-^J 



9 

H 



,SCF 3 



1936 H 3 c-^ /-CH 2 - 2 2 1 



H 



„, , A // \\ 
- on 2 N" o — \ / 
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Tabie 1.177 



PCT/US98/2S254 



No. 



1937 (CH,) 2 CH-i }-CHr 2 2 1 



1938 Br^VcH 2 - 2 2 1 



H 



H 



i r k m n chiraiity R 3 ~(CH 2 )p-|— (CH 2 )q-G-R 



:-n 6 



-CH 2 -N-C-^Q>- 



1939 h 3 coh^j/-ch 2 - 2 2 1 



H 



-CH £ 



CH 3 



1940 



p-aCJhch 2 - 2 2 1 



!! 



Br 



-CH 2 -N-C-H^Jv-CH : ; 



1941 



/=< 2 2 1 



F-\_/-CH 2 - 



H 



-CH 2 -N-C-^ = J>-CH3 



1942 ho^J^ch 2 - 2 2 1 



o ^ Br 

-CHj-rvhC-^JHCHa 



1944 




1943 <f\J-Wr 2 2 1 




( }-CH 2 - 2 2 1 



H 



H 



0 



Br 



-CH 2 -N-C-f V-CH 3 



CHo-N-C-^VcHg 



1945 HgCS-Q-CHz- 2 2 1 



H 



- CH o- N" O-i^J- CH 3 



1946 h 3 cc!h 2 =hQ>-ch 2 - 2 2 1 



H 



V 



Br 



// \\ 

- ' h "" W 



1947 P-\J~ CH 2" 2 2 1 



H 



Br 

(j r 

11 // ^ 

-CH 2 -N-C— <' x >-OU 
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Tabie 1.178 



PCT/US98/23254 



Compd. R V(CH 2 ) r k m n chirality 



No. R 



n 



R 3 -(CH 2 )- r 



-iCHoh-G-R 6 



R 



5 ' 



1948 



H 3 C-<\ /-CH 2 - 



2 2 1 



H 



-CH 2 — N-C — \ CH 3 
H 



V n 3 



1 949 H 3 C-y~)-CH 2 - 



H 3 C 



2 2 1 



H 



,°r 



-CH 2 -N-C-^ /-CH 3 



1950 o 2 n^(_>-ch 2 - 2 2 1 



H 



.Br 



-CH 



rN-c-O-CHs 



1951 H 3 C-Q-CH 2 - 2 2 1 



H 



Br 



-CH 2 -N-C-^_^-CH 3 



1952 Br=i_J^CH 2 - 2 2 1 



H 



-CH.-NhC-^J-F 



1953 



H 3 COhQk- 



ch 2 - 2 2 1 



H 



Br 



-CH 2 -N-C-f >-F 
H \=/ 



V 



1954 f-^J^ch 2 - 2 2 1 



H 



O 



Br 



-CH 2 -N-C-f Vf 



1955 F-0"CH 2 - 



2 2 1 



H 



Br 



-CH 2 -N-C-f V-F 

H 



1956 ho-^~)-ch 2 - 2 2 1 



H 



-CHa-N-C-i^J M= 



1957 



P~0~ CH 2~ 2 2 1 



V 



H 



5? 

- - u - W • 



1958 



2 2 1 



H 



Rr 

-CH 2 -NFC-<(_)>-F 
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Table 1.179 



PCT/US98/23254 



Compd. R > ( CH 2 ), 

NO. R~ 



p k m n chiraiity R 3 — (CH 2 )p 



R 



____/ i \ r~i 6 

5 



1959 h 3 cs^< Vch 2 - 2 2 1 



H 



9 w 



Br 



- CH 2 — N" C ^ , / F 



i960 h 3 cch 2 -^_)-ch 2 - 2 2 1 



H 



9 r-f' 

-CH 2 -N U C-/ VF 



1961 



ch 2 - 2 2 1 



H 



Br 



-CH 2 -[|C-^3~ F 



1962 



CH 3 



2 2 1 



Br 



-CH 2 -N-C-(3-F 



9 



.CH, 




1963 H 3 c-yj-CH 2 - 2 2 1 

H 3 C 



H 



Br 



-CH 2 -N-C-^)-F 



1964 o 2 .\mQhch 2 - 2 2 1 



H 



1965 H 3 C-^^-CH2- 2 2 1 



H 



0 . 



Br 



1966 (ch 3 ) 2 ch-\ /-chj- 2 2 i 



H 



Br 



-CH 2 -N-C— f Vf 
H 



1967 Bi-Q-CHr 2 2 1 



H 



-CH 2 -NhC-H0 
H 2 N 



1968 H 3 CQ-( }-CH 2 - 2 2 1 



H 



H v 
H 2 N 



1969 HO-Q-CHa- 2 2 1 



H 



o / 

II 



-CH 2 -N-C-f x ) 

1 ' \ / 



HpN 
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Table 1.180 



PCT/US98/23254 



Compd. n 



No °^ x " J 



n 



>-(CH 2 )— k m n chlrallty 



FT 

-fCH-,1 — i — cr.w.v— n-R 6 
R° 



1970 



2 2 1 



H 



O / 
H 2 N 



1971 



*~ 2 2 1 



H 



U / 
H >=/ 



ch 2 - 2 2 1 



1 972 H 3 c 



1973 h 3 cch 2 -4j>-ch 2 - 2 2 1 



H 



H 



V 



-CHo-N-O 
H 



H 2 N 

9 

•c- 

H 2 N 



1974 



PH 3 

H 3 0-Q-CH 2 



2 2 1 



H 



V — ( 

r 1 — U *> 



— CH 2 -N-C— ^ 
H N 

H 2 N 



197 5 0 2 K~\ /fOH 2 - 2 2 1 



H 



-CH2-N-C- 1 " ^ 
H 




1 976 H 3°~\ /~ CH g~ 2 2 1 



H 



H 2 N 



1977 nc-<_>-ch 2 - 2 2 1 



H 



9 



H W 



1978 (CHjJaCH-^-CHsr- 2 2 1 



H 



-CH 2 =^CH0) 
H 2 N 



1979 ri /~ CH 2~ 2 2 1 



H 



9 



// \\ .. 

H y=j 

H 2 N 



1980 



p-V /-ch 2 - 



2 2 1 



H 



„, , . . i // w 

-on ? — hrC— \ y—r 

~ H V ' 

HoN 
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Tahlo 1 1R1 



PCT/US98/23254 



n 



No. ^ Zh 



_ A 



k m n chirality R 3 -(CH 2 v^(CH 2 Wi-H 6 

R 5 



1981 0 2 kmQh-ch 2 - 2 2 1 



u / 

-CH^-N-C-^-F 



1 982 no 



^>ch 2 - 



2 2 1 



H 



y / 

-CH 2 -M-C-^^-F 

H P N 



1983 (ch 3 ! 2 ch-T^>-ch 2 - 2 2 1 



H 



V 



— CH ,-N-C 
H 



H 2 N 



1984 b.-/_J>-ch 2 - 2 2 1 



H 



-CH 2 -N-C— fj? 
H 2 N 



1985 HgCO-Q-CHr 2 2 1 



H 



v 

-CHo-N-C-^ 
" H 

H,N 



1986 



HO_ \_/ _CH 2~ 2 2 1 



H 



-ch 2 --n-g 

H 



H,N 



1987 nj" 

0 



CH,- 



2~221 



H 



-CHrN-o-0 

H 2 N 



1988 



\_/-ch 2 - 2 2 1 



H 



-CH 2 -N-C-f NN 



h! >= 

LI 
n 2 



1989 h 3 cs-\(_)-ch 2 - 2 2 



H 



-CH 2 -N-C- 

H W 



1990 h 3 cch 2 — ( Vch 2 - 2 2 1 



H 



n 

^ // \ 
H >=/ 
H 2 N 



1991 



2 2 1 



H 



— i_-n 2 —iv-i^ — \ / 
H 

H ? N 
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Tabie 1.18 2 



PCT/US98/23254 



Compd. R V (CH2)j _ k m n chira |ity 



No. R 



n 



R 



5 ' 



CH 3 

lyy - H 3 C-\ V-CH 2 - 



2 2 1 



H 



-CH 2 -N-C-f X ) 
H W 

H 2 N 



1993 o 2 h^(^VcH 2 - 2 2 1 



H 



H 2 N 



1994 h 3 c-<^Jhch 2 - 2 2 1 



H 



TT 



"un2~ i^T 0 " \ / 



1998 



1995 NC-<_>-CH 2 - 2 2 ! 



1996 (CHaJjCH-^-CHj- 2 2 1 



,CH 3 

1997 k 3 C^Q^CH 2 - 2 2 1 
H 3 C 



Br-4^>-CH 2 - 2 2 1 



H 



H 



H 



H 



-CH 



H 2 N 



-CHo-N-C-f N ; 



-CH 2 



H 

H 2 N 



H >=/ 
H 2 N 

.CI 



-CH 2 -[|C-hQ 



1999 HaCO-^-CHr 2 2 1 



H 



0 

-CHo-N-C-^ x ' 
H 



CI 



2000 ^Qh CH 2" 2 2 1 



H 



-CH 



ci 



2001 



HC— \\ /~ CH 2 



2 2 1 



H 



CI 



V 

-CH 2 -N-C-<r )> 
H \=/ 



2002 



rv^( )~CH 2 - 
u 



2 2 1 



? 



ci 



-CH 2 -NhC-< ) 

w \==/ 



202 
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PCT/US98/23254 



Table 1.183 



r>1 

3^ 1 ~' 



No. R< 



k m n chiraiity h 3 



2QQ3 



2" 2 2 1 



H 



r-,4 



-(CHo^G-R 6 



-lUMolr 



,CI 

_. . . . '1 // \ 



2Q04 h 3 cs-\^/-ch 2 - 2 2 i 



H 



V 



£1 



— cf-u-r\hc— \ y 

- H x=/ 



2005 h 3 cch 2 -/[Vch 2 - 2 2 1 



-CH 2 -N-C-<^J 



CH 3 

2006 H 3 C-0-CH 2 - 2 2 1 



2007 o 2 N-^J^-CH 2 - 2 2 1 



H 



~ ch ^h" C= W 

C! 

-CHrffc^O 



2008 h 3 c-^_^-ch 2 - 2 2 1 



H 



2009 NC-Q-CH 2 - 2 2 1 



o / 



CI 



-CH^C-hQ 



2010 (CHaJaCH-^-CHjr- 2 2 1 



£H, 




2011 h 3 c=<^//-ch 2 - 2 2 1 

H 3 C 

2012 Bt-dhcHr 2 2 1 



H 



H 



-CH P 



■^6 



9 ri 



w 



2013 h 3 co-( >-ch 2 - 2 2 1 



H 



a, 

0 / 
IT ^ ^ 

-/^u — M-r<— // — r 
H 
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Table 1.184 



PCT/US98/23254 



r1. 

r.nmnrl 1 ' " 



No. R 



m 



-(CH 2 )j— k m n chiraiiiy R 3 — (CH 2 b 



-q6 



R° 



f f \ t i \ o r— » 

— [urid^u-i-i 



2014 H o-\_/- 



CH 2 - 2 2 1 



H 



-CH 2 -W-C— ^ /- C; 



2015 



V \ // 
L , 
^0 



.}-CH 2 - 



2 2 1 



H 



.or 



-CHj-f^C-f^V-C! 



2016 



ch 2 - 2 2 1 



H 



.Br 



0 f 



2017 h 3 cs-yJ^ch 2 - 2 2 1 



H 



— CH 2 — N"-C — CI 



2018 h 3 cch 2 H^_/-ch 2 - 2 2 1 



H 



SLrC 

-CH 2 -N-C-^jKCI 



2019 J-^" CH 2" 2 2 1 



H 



-ch 2 -m-c-<^Jh-ci 



CH, 



2020 h , 3 c-^ C h 2 - 



2 2 1 



H 



V 



Br 



-CH 2 -N-C-<f Vd 
H 



2 02 1 0 2 tH_/)- CH 2- 2 2 1 



H 



0 ^ 
-CH 2 -^-C>-/_Vc! 



2022 H 3 c-<r}>-CH 2 - 2 2 1 



H 



V 



Rr 



-CH ? -M-C-/ V-CI 



2023 NC-i )^ch 2 - 2 2 1 



H 



Rr 

H ~ W - 



2024 (ch 3 ) 2 chh< x V-CHa- 2 2 1 



H 



.Br 



O / __T 
-CH 2 -N-0-/3~ C! 



WO 99/25686 

Tabie 1.18 5 



PCT/US98/23254 



Compd. R V (C H 2 ) r k m n chira | ity 
No. 



R 3 



n 



R" 



/ /—v t i \ r— > S 



y n 3 



2025 



CH 2 - 2 2 1 



H 3 C 



H 



.Br 

~. . „, ^ / \ ~, 



2026 . /"V,^_ 2 2 1 



H 



.Br 



-CH 2 -N-C-f V-CI 
H ^ 



2027 Br-<_>-CH 2 - 2 2 1 



2028 H 3 co-^}-CH 2 - 2 2 1 



2029 ho-<w>=ch 2 - 2 2 1 



2032 



2033 



/=V 



2030 P^^ CH 2" 2 2 1 

o 

2031 ^vJ~ CH 2~ 2 2 1 




^>-ch 2 - 2 2 -, 



2 2 1 



CH ? 



2034 0 2 N-^( ^CHa- 2 2 1 



H 



H 



H 



H 



H 



H 



H 



H 



.Br 



— CH f~ M- ( 
H 



J \ 



~CH 2 -N-C-^ 
H 2 N 

-CH,-N-C-f ? 



H >=' 
H 2 N 



-CHz-N-C- 77 ^ 



Br 



H >=/ 

H 2 N 



.Br 



-CH 2 -N-C-^0 
H 2 N 



-CH 2 -N-C- // xv 



Br 



H )==■' 

H 2 N 



Br 



-CH 2 -.^C^p> 
H 2 N 



Rr 



U / 
n j ' 

H,N 



2035 H 3 c=i >-CH 2 - 2 2 1 



H 



o / 
it /r~\ 
-CH 2 -N-C-<_> 



HoN 
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Tabie 1.186 



PCT/US98/23254 



Compci. r V ( ch 2 ) 
No. 



r-i 



i - k m n chirality R 3 — (CH 2 k- 



R 



-(CH 2 b-G-R 6 

5 ' t "' 



2036 NC-4>-CH f 2 2 1 



H 



v 



-CH 2 -hhC-^J 
H 2 N 



M13 



2037 H 3 c-yJ-CH 2 - 2 2 1 



h 3 c 




-03« =-T>CH 2 - 2 2 1 



H 



H 2 N 



V a— i 



.Br 



H - CH 2 _ || C -0 



H 2 N 



2039 



HgO-^-CHjr 2 2 1 



H 



-CH 2 -NhC-^J 
H CN 



2040 H 3 C^Q-CH2- 12 0 R 



H 



-CH2-N-C-C^_y 



2041 h 3 chQ^ch 2 - 12 0 R 



H 



y?CH, 

-CH2-N-C-C^_^ 



2042 



2044 



2045 



2046 



h 3 ch(~)}-ch 2 - 12 0 R 



2043 H 3 0-^_y-CH2- 12 0 R 



CH 3 
/-CH 2 - 



CH 3 
PH 3 

CH, 



CH 3 



12 0 R 



12 0 R 



12 0 R 



H 



H 



H 



H 



H 



H 3 C 



9 



-CH2-N-C-CH 2 -<^ j 



CH, 



CH, 



-CH^C-^Q-C-hQ 



y _ 

... .. !i ^ -\ 

H W C! 

UM ■ / 

<P$\J 

0 _ 
I! 

-ch,-n-c-< y 

~ H GH 3 

U M / 

.. / — \ 



206 
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Table 1.18 7 



rj1 

n 



Cornpd. "V(CH 2 ) r 
No. R 2/ J 



2047 



ch, 
/ ° 

\ 



k m n chiraiity k 3 



1 2 0 R 



H 



"(CHs^CH^G-R 6 
R 5 



-CH^M-C- 
H 



2048 



oh, 
r J 



12 0 R 



-CH 



HIM-\y-OCH 2 CH 3 



2049 



CHo 




f C 
CH 3 



1 2 0 H 



H 



CH 3 



2050 



CH 2 - 



12 0 R 



.CF, 



H -CH^-N-C-/} 



H 



2051 



H3C Lm 



12 0 R 



H 



-CH 



.CF, 



2052 



2053 



V^CH 2 - 2 2 1 
OCH 2 CH 3 



_ Hr >=\„.. 2 2 1 



H 



H 




■CHa-N-C-fV-F 
H >=/ 

H 2 N 

-CH2-N-C-^-F 
H 2 N 



2054 W 

H 3 CO-^__^-CH2- 



2 2 1 



H 



-CH^N-C-^J-F 
H 2 N 



2055 



2056 



H 3 CQ 

Or 



CH r 2 2 1 



Br, 



Or 



CH 2 - 2 2 1 



H 



H 



-CH 2 -N-C-HpV-F 
H 2 N 



O / 
II >?— ^ 

H 2 N 



2057 



H 3 CO-^^-CH 2 - 



2 2 1 



H 



O / 



II // w 



1— \j # 
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Table 1.188 



n1 

c °™P d - n ^>~(CH 2 )- k m n chiraiity R 3 
No. R 



2058 



h 3 cq pCH 3 



a- 



CH 2 - 



2 2 1 



- D 6 



"(CH 2 )pt-(CH 2 )q-G-R 



H 



- on 9— iv— u- 
H 



r 
// \ 



H9N 



2059 i__/" c> ^J^ CH ^ 2 2 1 



H 



9 




CH^N-C-^-F 



Ho CO 



2060 H 3 0 



2061 



2062 



2063 



2064 



2066 



CH 2 - 
OCH3 



KCH 3 
Q-CH 2 - 

H 3 CO-^~)-CH 2 - 



H 3 CC 

H3CO 



2 2 1 



2 2 1 



2 2 1 



2 2 1 



2 2 1 



H3CCH2O 

2065 H3CCHz0 ^y CHr 2 2 1 



/ \-ru_- 



2 2 1 



2067 (H^CHCHr-O-CHr- 2 2 1 



H 



H 



H 



H 



H 



H 



H 



-CHo-N-C-h^V-F 
FUN 



1? J 



-CHg-N-O 
H 




— CHj-N- 
H 



H 9 N 



O 



f 



-CHo-N-C-f >-F 

H y=/ 



2068 



f-<Jhch 2 - 



2 2 1 



H 



o / 
11 n— fc. 

H - \ / ■ 
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Tabie 1.189 



C °™ pd ' R 2^ CH 2)r k m n chirality R 3 

i tO. n 



-(CH 2 )^f-(CH 2 ^G-R 6 



H 3 C 

2069 h 3 CChTVch 2 - 2 2 i 



t-i 



n > 
V t—i. 

H 

H,N 



Br 



2070 



V>ch 2 - 
OCH 3 



Z 2 l 



H 



H 



2071 



H 3 CO-C^J)-CH 2 - 

OCHg 



2 2 1 



2072 (HoCijCHO-^V-CH- 2 2 1 



H 



H 



-CHs-N-C-f V= F 
H 2 N 



9 ^ 



H )=/ 
H 2 N 



2073 



2 2 1 



H 



-CH2-^C-Hy-F 



2074 



2075 



H 3 C- 



CH 2 - 



H3CO 



Q-ch,- 



2 2 1 



2 2 1 



H 



V 



-CHj-N-O 




H 2 N 



-CH2-N- 



2076 



2077 



2078 



Ck 



Cf" cHr 



2 2 1 



2 2 1 



OH 



H3CCH2Q ,OH 
>=< 



/ 2 2 



H 



H 



H 



-CHg-N-CW' V-F 
H V 




0 / 
-CH 2 -N-C-((_7-F 

H 2 N~~ 



2079 ^ 2 %v . 2 



HgCOK^y-CH,- 



o ^ 



u / 
II /T~\ 
— CM^H-C— V V- F 

H ~ W 
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Table 1.190 



"1 

Compd. n ^(CH 2 )— k m n chiraiiiy R 3 
No. 



(CH 2 ) r r7(CH 2 )^G-R t 



R 



<\ />-CH?Q 

2080 w ~J-^ U 2 2 1 

H3CO-4 >-CH 2 - 



H 



n 
if 

// V 

H 

HoN 



2081 



hc ^O _CH2 ~ 



2 2 i 



H 



V if-i 
-CH2-N-C-/ V-F 
H )=/ 

H ? N 



OH 



2082 H ^QrWr 



2083 



2084 



2085 



2086 



2 2 1 




H3CO 

hohT ^-CHg 



H 3 cn 

HO-yj^CH 2 - 



H3CO 



H 3 CO-^_j>-CH2- 



.Cl 



Hu-^^-CH?- 



1 2 0 



i 2 0 



1 2 0 



12 0 R 



2087 (H 3 C) 2 ivrA(_>-CH z - 12 0 R 



2088 (H 3 ccH 2 ) 2 N-{ )-ch 2 - 12 0 R 



2089 f_<=W 1 2 0 R 



2090 



chj- 1 2 0 R 



H 



H 



H 



H 



H 



!! 



H 



H 



H 



9 f-{ 
-CHg-N-C-f VF 
H 

H 2 N 
H 2 N 



.CFa 



- CH -h uc w 

H 2 N 



.CF, 



-CH^N-C-O 
H 2 N 



PF 3 



_c H2 -^c-0 

H 2 N 
H 2 N 
H 2 N 

O /*» 

II ^ ^ 
H Z N 

CFo 

n /r~\ 
2 u _ \_/ 
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Table 1.191 



n1 

n 



Compd. n V(CH 2 ) r k m n chiraiity R 3 

No. R- 



2091 c\-\_J-™ 2 - 



2 2 1 



2092 a-\J-CH r 2 2 1 



H 



H 



iCH^CCH^G-R 6 
R 5 



* n n-\ 
-ch-n-c-<^J;> 

(R) V ^ CH2CH3 
_r.H-M.n-/ 
I h W 



2093 ch^v-ch 2 - 2 2 1 



2094 Cl 



CH 2 - 2 2 1 



H 



H 



(*) V /7 Xx 

-QH-N-C- 




CH2CH3 



2095 Cr-^^-CH 2 - 2 2 1 



2096 o-/~Vch 2 - 2 2 1 



2097 Cl-^~)-CH 2 - 2 2 1 

2098 Ci-\Qr-CH 2 - 2 2 1 



2099 ct-i>-CH 2 - 2 2 1 



H 



H 



H 



H 



\ H \=/ 
C(CH 3 ) 3 

n OCH 2 CH 3 
-CH-N-C-H^J) 

(H) 0 PCH 2 CH 3 
-CH-N-C-hQ 
CH H^C H3 



OCH 2 CH 3 



— CH-N-C— f ^ 



PCH,CH 3 



!) 



2100 Ch-{ >/-CH 2 - 2 2 1 



H 



_ / OCH 2 CH 3 
' '• // w 

— UH-N-O 1 — 1( 7 

L.. /~V-.~,. 



2101 Ch-(_}-CH 2 - 2 2 1 



H 



OCH0CH0 

-CH-N-u-^^y 
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Table 1.1 92 



-j R 1 

u0mpu - y—ic h„v— k m n chiraiity R 3 



inu. n 



!102 Ch A_/-CH 2 - 2 2 1 



2103 o-^y-CHsr 2 2 i 



2104 Cf-\J-CH 2 - 2 2 1 



H 



H 



(CH 2 )i(CH 2 )^G-R 



-d6 



o / w 

-CH-N-C-K' x > 

; H 

CH 2 CH 2 -C-OCH 2 -\ 
6 



/ \ o r 
v ' ii f% 

-CH-N-C-C V 



H 2 CH 3 



H 3 C-CHOCH 2 -<v ,^ 

^— ^ R 

O OCH z CH 3 
— r.H-N-c— <' 

1 H 

CH 2 CH2-C-OCH 3 
6 R 



2105 



H 3 CO OH 

>=( 2 2 1 



H 



-CH2-^C-H0)-F 
H 2 N 



2106 



HgCj PH 

o- 



CH - 



2 2 1 



H 



i? 




" CH ^Jt c_ W~ F 



2107 B Vv-ch 2 - 2 2 1 



H 



-CH 2 -^C-H^J)-F 
H 2 N 



2108 



2109 




PH 3 
V-CH 2 



2 2 1 



VUh,- 2 2 1 



H 



H 



-CHj-N-CH? W 
H 1 

H 2 N 

-CHj-N-G-^J-F 




2110 



HgCCK 



^YVch 2 - 



2 2 1 



2111 „ / \ 2 2 1 



H 



H 



-CH2-N-C-^-F 
H 2 N 

O / 
ii /r~^ 
-CHg-N-C-C V-F 
H )=/ 

H 2 N 



Br 



2112 H 3 C< 



7 x ch 2 - 2 2 1 



H 3 co 



H 



o / 



11 // * 

. ru ~- M- C.—V 



T 1 9 
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Table 1.193 



□ i 



om ""- 2 x"(CH 2 )— k m n chiraiiiy R 3 

imO. R 



=q6 



2113 H 3 CO-0-CH 2 - 



v 2 1 



"(CH 2 )^-(CH 2 ^-G=R 
R 5 



9 ^-Y 

/-m i hi 
"unT-irv — 

H 



2114 ^c-TW 2 2 1 



H 



n / 

Y r—i 

-CHt-U-G-4 V- F 
H V=/ 



2115 c^j- 



2116 O-Q- 



CH 2 - ^ 2 1 



ch 2 - 2 2 1 



2117 ChH^_y-CH 2 - 2 2 1 



2118 ho-TVch,- 1 2 0 R 



H 



H 



CH(CH 3 ) 2 



pCH 2 CH 3 



CH(CH 3 )CH 2 CH 3 



( 9 

— CH-N-C 



,OCH 2 CH 3 



-CHg-N- 

H 




JCF 3 



2120 



OH 



2119 Hn /=\ rH _ 1 2 0 R 



Bi-<w>-CH 2 - 



12 0 R 



V 



H 2 N 




,CF 3 



V 



-CHg-N-O-Q 




HoN 



2121 



och 3 

/ 1 2 0 R 



HCK\_/-CH 2 = 



H 



-CH^N-O-Q 




PF 3 



HoN 



2122 „. /=\ 12 0 R 



2123 



R 



H 



H 



0 / CF 3 
-CHg-N-C-^ 

H 2 N 

OF. 

0 / J 
II 

-rH«-N-n— ^ ^ 
" H W 



NOc 
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Table 1.194 



Compd. R ^(CH 2 ) r k m n chiraiity 

imO. R 



2124 



2125 



OoN 



CH 2 - 



12 0 m 



h 3 co^>ch 2 - i 2 0 R 



H 



H 



"(CH 2 ) ? |-(CH 2 )q-G-R 
R 5 



= P6 



9 r—t 3 
// w 

■onf- if- 1 — 



H >=/ 

H 2 N 



PC 

y~»l I K I f~* / / 

H >==/ 



2126 



2127 



2128 



2129 



OoN 



H 3°-<0 



CH 2 - 



1 Z U i-i 




^J^ch 2 - 12 0 R 

NH 2 



H 2 N 
H 3 CO^Q- 



CH 2 - 



HgC-^y-CHj- 



12 0 R 



12 0 R 



H 



H 



H 



-CH2- 



If W 

,, ^ // \v 

H >=/ 
H 2 N 



9 

CH2-N-C 




,CF a 



H 2 N 

9 



,CF 3 

Fi 2 N 



-CHg-lj-C-/ ^ 
H 2 N 




.CF, 



2130 




VcH,- 2 2 1 



-CH.-^C-HpV-F 
H 2 N 



2131 



2132 




CH 3 



2 2 1 



12 0 R 



H 




P 



V 




,CF 3 



HoN 



(H 3 C) 2 ^ 

2133 C |_/ V-ch 2 - 



2134 



I 1 



N(CH 3 ) 2 



12 0 R 



1 2 



H 



H 



0 / CF 3 
II 

H 2 N 

OF, 

O / ° 
II A - ^ 

2 □ ~ \_/ 



214 
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Table 1.19 5 



Dl 

^-omp~. \_(qh 2 v_ k m n chiraiity R 3 



<H 3 U) 2 N 



2135 h 3 ccm(^Vch 2 - 



1 2 0 R 



(H 3 C) 2 N_ 

2136 h 3 c-X~>ch 2 - 1 2 0 R 



2137 cmTVch,- 1 2 0 R 



H 



H 



H 



(CH 2 mCH 2 ) T G-R t 



R 



y 3 



II r. * 

P, , K, ^ // \ 

-on ? -iv-o — v I 

H V=/ 
H 2 N 



PC 



n 3 



H 2 N 



2138 



2139 



2140 



| CH 3 
CH 3 



H 3 0. 



CI 




CH?- 



CH, 



1 2 0 



1 2 0 



2 2 1 



R 



H 



H 



NH; 




2141 



i-i 2 in 

HO-^^/^CH 2 - 



2 2 1 



H 



2142 



2143 



H 2 N_ 



l)-OH 2 - 



H nry "CH3 
6 



2 2 1 



2 2 1 



!! 



H 




H 2 N 

2144 . , ) == \ ™, 



2 2 1 



H 



2145 



H 2 N 

HO-4 /-CH 2 - 



2 2 1 



H 



IF /;— 4. 
_ru _M-r — 

H )=/ 

U M 
1 i 2 n 
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Tabie 1.19 6 



nl 

~o™P"- ^ 2/ ^-(CH 2 )— k m n chiraiity 

inO. R 



2146 



u-<\ /h-CHo- 
NHU 



2 2 1 



R 3 



H 



"(CH 2 ) F T-(CH 2 ^G-R t 
R 5 



9 ^-T 3 
„. . . . 'X // \ 



9/ 

H^C-C-NH 

2147 ^ 

HoCOH^j^CH,- 



2 2 1 



H 



rv ) 
Y 

™ , P , 'A // % p 

— ^npr-iM-<^— v y — r 

H 



2148 



9 

H3C-C-NH 



CH 2 - 



2 2 1 



Y *—t 
-CH^W-C-^_^— F 

FUN 



2149 



1 2 0 



-CH 



CF, 



^10 

H 2 N 



9 

H-,C-C-NH 

2150 H 

clh \_/~ CH 2" 



1 2 0 



H 



-CH 2 -!|C-^ 



,CF 3 



2151 



2152 



2153 



^f>CH 2 - 



HN-C-CH3 

6 



9 

H3C-C-NH 



H 3 CO-^J^CH r 



CH 2 



1 2 0 



1 2 0 



1 2 0 



R 



H 



!! 



-CHo-N-C-f > 



,CF 3 



H >=/ 

H 2 N 



CF., 



-CH 2 -N-C-0 
H 2 N 



-CH 



H 2 N 



,CF 3 



2154 



9 

II K I l_l 

ri3 ^ - v_j~ im n 



B 



wi 12 



2 2 1 



H 



-CHo-N-C-f > 



CF, 



H )=/ 
H 2 N 



2155 



n 3 \ 



2 2 1 



H 



-CH 2 -N-C-f > 



H )=' 
H 2 N 



2156 



k /=\ ... 

HN-Q-CH3 

6 



2 2 1 



H 



r.p„ 



IT 

mj M-r* — ^ 
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Table 1.197 



Co™P d - ^ 2 /^(CH 2 )— k m n chiraiiiy R 3 
No. R 



CH 3 

2157 HO-^V-CHs- 



12 0 R 



H 



"(CH 2 )pf-(CH 2 )^G-R 6 
R 5 



v 



// w 

- H >=/ 



H.C-NH 

2158 HC h£>ch 2 - 1 2 0 R 



H 



.. a. // \ 



H 3 C-NH 



2159 H3CO -Q- CHr 2 



2 1 



H 



n ) 
IT ^< 
— unj- — ^ / — r 

H P N 



2160 



H 3 C-NH 



HCW^y-CHo- 



2 2 1 



H 



-CH^N-C-^J-F 
H 2 N 



H 3 C-NH 



2161 C mQ-CH 2 - 



2 2 1 



H 




-CHa-N-O-^J-F 



H 3 C- NH 

2162 .. .... 2 2 1 



2164 



2165 



H 3 co-^_J>-CH2- 



HgC-NH 

2163 un-^hVrH- 2 2 1 



PH 3 

lLy-CH 2 - 



1 2 0 



12 0 R 



H 



H 



!! 



H 



-CHo-N-C-f N > 



PF 3 



H )=/ 
H 2 N 



CF-, 



CH * || C - 
H 2 N 



-CH 2 -N-C-f > 



,CF 3 



h y=J 

H 2 N 



9 



-CHg-N-O 




CF, 



rv 



HpN 



2166 



(Vch 2 - 12 0 R 



H 



-CH 2 -N-C-f x ) 



H >=/ 
H 2 N 



r 7i 

L \ H 

Tl \ r^u _ 



12 0 R 



H 



n /~' - 

IT /7— & 
ull 2 ;i " \ / 

U M 
I i 2 I \ 
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Table 1.19 8 



Compel. ^>^(CH 2 )j — k m n chiraiity 
No. R- 



-(CH 2 )^i-(CH 2 ^R 6 



2168 



2169 



2170 



2171 



2173 



2174 



2175 



2176 



2177 



2178 



a 

c-och 3 

™ CH 3 

CH 3 

P 




N=< 



,OCH 3 



Q 



i, //-u-i ? - 

H 3 C 

H3C w 0H 
N. >-CH 2 - 

CH 2 OH 

P 



r v 



1 2 0 



1 2 0 



1 2 0 



H 



H 



12 0 R 



12 0 R 



1 2 0 



12 0 R 



12 0 R 



12 0 R 



12 0 R 



12 0 R 



H 



H 



H 



H 



hi 



H 



H 



H 



V 



M~3 



// \\ 

- h y=J 

H 2 N 

„. . .. X // X 
-Ul 2~^- < yJ 

H 2 N 

-CHr-M-C-^J 
H 2 N 

-CH.-N-C-^J 
H 2 N 



-CH 2 



-CH 



,CF 3 



H >=/ 
H 2 N 



.CF, 



H 2 N 



-CH 2 -N-C-^ } 



,CF 3 



H >=' 
H 2 N 



,CF 3 



-CH-N-C- ^ 
H 2 N 



n / 
n ^— * 



H 2 N 



O / J 
IT /— 
.pu _Kur — ^ 

ui 1 2 1 1 ^ j 

H 
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Table 1.19 9 



Compd. n ? ^(CH 2 )j— k m n chiraiity R 3 
No. R - 



// % 7 



2179 12 0 R 



H 



-(CHskTTiCH^G-R 6 



_. . .. n // \ 



2180 CH(J-(CH 2 ) 2 - 



-12 0 K 



H 



.. 'X // ^ 



-U-l 2 -jV-u-<^ =/ 7 
H 2 N 



2181 KJLtT^ 12 0 R 

H 



2182 



2184 



2187 



CH 2 - 



M 

s v 



2183 t n*Qkch 2 - 



CH 2 - 



H 



H 2 N 



. ._ / — \ . 

HO— <.\ //-UM ? - 
\ U 



12 0 R 



12 0 R 



2 2 1 



2185 t^VcH 2 - 2 2 1 



2186 1 V-\ 2 2 1 
N ~\ = ) _CHr 



12 0 R 



H 



H 



H 



H 



V 



,U~3 



-CH,-N-C-f ) 
" H W 

H,N 



-CH-NhC-^p) 

H 2 N 



H 2 N 



i? 



-CH 



-CHj-M-C-f V F 
H 2 N 

O W CF 3 

H 2 N 




-CHa-N-C-f N ) 

H; 

-CH2-N-C-0 



,CF 3 



H 2 N 



HoN 



^ N 

2188 o~/Vch 2 - 2 2 1 



H 



-CHo- 



H,N 



2189 LfVcHr- 1 2 0 R 



H 



n 

IT «— w 

.r>u Kur — ^ 

l/i i 2 ii \_/ \^ ^ 



219 
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Tabie 1.2 0 0 



Compd. R V (CH 2 ) r k m n chiraiity Fr 

nu. n 



2190 



H 



2 2 1 



H 



R 4 
R 1 



"(CH 2 ) F T7(CH 2 )^G=R 6 



p > 

ft t MP \ 

"^/ri2 — i n w — v y- 

H >=/ 
H,N 



2191 



c^>ch 2 - 



2 2 i 



H 



HoN 



2192 



2193 



n 

H 

0^>CH 2 - 



2 2 i 



2 2 1 



H 



~. . . . IL // 



-|\j-t_-\ / 
H >=/ 

H 2 N 



i? 




-CH^N-C-f V F 
H 2 N 



2194 H 3 clH-CH 2 - 2 2 1 



2195 



2197 



H 2 N 



CI— ^J^CH 2 - 



H 3 C-NH 



i i /->*"»__/ \ r>i i _ 



2 2 1 



H 3 C-NH 

2196 H 3 CK>CN 2 - 1 2 ° 



H 3 C-NH 

2198 n >"S ph 



1 2 0 



1 2 0 



R 



hi 



H 



i! 



H 



H 



_ C H 2 -N-L0 
H 2 N 

-CH 2 -N-C-f) 
H 2 N 



-CH 



CF, 



H 2 N 



-CH-^c-np 

H 2 N 



-CH 2 -N-C- 




.CF 3 



HpN 



H 3 C-NH 



2 2 1 



H 



0 / 



CF, 



-CHp-N-O 



H )==/ 
H 2 N 



H 3 ONH 

2200 „ >H\ 

Ch- \\ r^n 2 - 



H 



IT // v\ 
-nu. — M-r- — 0 
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Table 1.2 01 



nl 

Compd. n \_(Q|-| 2 v— k m n chiraiity 

inu. n 



-(CH 2 V4-(CH 2 ^R 6 
R 5 



2201 



H 3 C-NH 



CH P 



H 

2202 r Wv 



o^J-chs- 



2 2 1 



i 2 0 R 



H 



H 



9 /r-r/ 

PI I R I // . d 

- unf l^f ^ — \ / — 1 



PI - 

-UM 2 -iv-o-H^y 



HpN 



2206 



2207 



2208 



2209 



2203 ^>ch 2 - 



CH, 



CH- ; 



ho-yJ^ch 2 - 



H <>-\_/~ 



cm^_/-ch 2 - 



2 2 1 



2204 /^ph- 2 2 1 

CI — <\ />— C,H 2 — 



CH-j 

2205 o-Q-ch 2 - 2 2 1 



2 2 1 



2 2 1 



HN-CH 3 

~\ ... 2 2 1 

— un 2 — 



HN-CH 3 
/H ft. i 2 2 1 



H 



!! 



H 



-CHg-N-C-/ V F 
H \=J 



H 2 N 



-CH 2 -N-C-f ^ 
H 

? 



.CF, 



H y=f 
H 2 N 




,CF, 



H 2 N 



-CH2-N- 



9 



r 



H 2 N 



-CH ? -Ni-C-f > 



,CF 3 



h )=/ 

H 2 N 




HpN 
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The present invention can also use acid addition salt of the cyclic amine 
compound where such acids include, for example, mineral acids such as 
hydrochloric acid, hydrobromic acid, sulfuric acid, phosphoric acid, carbonic 
acid, and the like, as well as organic acids such as raaleic acid, citric acid, 
5 malic acid, tartaric acid, fumaric acid, methanesulf onic acid, trif iuoroacetic 
acid, formic acid, and the like. 



Furthermore, the present invention can also use a Ci-C 6 alkyl addition 
salt of the cyclic amine compound, such as 1- ( 4-chlorobenzyl ) -i-methyl-4- 

10 [ { A 7 - (3-trif luoromethylbenzoyi) giycyl i aminomethyl ] piperidinium iodide, where 
such alkyl include, for example, a methyl, ethyl, n-propyl, n-butyl, n-pentyl, 
n-hexyl, n-heptyl, n-octyl, isopropyl, isobutyl, sec-butyl, tert-butyl, 
isopentyi, neopentyl, ter t-pentyl, 2-methylpentyl, 1-ethylbutyl, and the like, 
suitably specifically including, a methyl and ethyl group. As preferred specific 

15 examples for counter anion of the ammonium cation, a halide anion such as fluoride, 
chloride, bromide or iodide can be listed. 



The present invention may use racemates and all possible optically active 
forms of the compound represented by the above formula (I) . 
2() Compound represented by the above general formula (I) can be synthesized 

by any of the general preparations given below. 



(Preparation 1) 

A preparation which call for treating one equivalent of a compound 
25 represented by the formula (II) below: 



n1 



V(CH 2 )-N 



,ii,noiu 
i \ 



>2)n 



(CH 2 ) 



.MU 
in i i 

R 3 



(II) 



m 



{where R 1 , R 2 , R% j, k, m, and n are the same as defined respectively in the 
above formula (I) } with 0.1-10 equivalents of a carboxylic acid represented by 
30 the formula (III) below: 



1 1 

i ia /-> _ m u \ _ 



□4 
I \ 



/r u \ _ n.- d° 
' '2Ja ° 1 x 



( m J 
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{where r\ R 5 , R 6 , G, p, and q are the same as defined respectively in the above 
formula (I) }, or its reactive derivative, either in the absence or presence of 
solvent , 

The reactive derivative for the carboxylic acid in the above formula (III) 

._ .. i . _ __ :_J-J_-y.... r -.-.-. TC t.tV> n V. t_ v-__. llOllal 1 1/ HQpH IT. 

include highly reactive carDoxynu >«-j-" ^LaLivco, ""J-"' "-^ -_. 

synthetic organic chemistry, such as acid halides, acid anhydrides, mixed acid 
anhydrides . 

Such reactions can be more smoothly run by using suitable amounts of a 

i , __j.-_.i-j _„„„4- cMir-h == mnlpmlar sieve. couDlina reaaent such as 

aenyaidLiny ay^=-__ __.»--> in . i 

j ■ i _i ,,i . -Jrnid- (DCC) . Jv-ethyi-jV - (3- 

uiuyLiuncAUi.i-ui.w'-'uixiii-.^v ... 

dimethylaminopropyl) carbodiimide (EDCI or WSC) , carbonyldiimidazole (GDI), 
Jtf-hydroxysuccinimide (HOSu) , w-hydroxybenzotriazoie (HOBt) , benzotriazol-1- 
yloxytris (pyrrolidino ) phosphonium hexaf luor ©phosphate (PyBOP*) , 2- (1H- 
benzotriazol-l-yl) -1, 1, 3, 3-tetramethyluronium hexaf luorophosphate (HBTU) , 
2- (lif-benzotriazol-l-yl) -1, 1, 3, 3-tetramethyluronium tetraf luoroborate (TBTU) , 
2- (5-norbornene-2 , 3-dicarboxyimido ) - 1 , 1,3, 3-tetramethyluronium 
tetrafluoroborate (TNTU) , O- (W-succinimidyl) -1, 1, 3, 3-tetramethyluronium 
tetraf luoroborate (TSTU) , bromotris (pyrrolidino) phosphonium hexaf luorophos- 
phate (PyBroP®) , and the like, or base including inorganic salts such as potassium 
carbonate, sodium carbonate, sodium hydrogencarbonate, and the like, amines such 
as triethylamine, diisopropylethylamine, and pyridine, and the like, or polymer 
supported bases such as (piperidinomethyl ) polystyrene, 

(morpholinomethyl) polystyrene, (diethyl aminomethyl ) polystyrene, poly (4- 
vinyipyridine) , and the like. 

(Preparation 2) 

a = * i nn which calls for treatinq 1 equivalent of an alkylating 
__ ^..i.^.,^. 

reagent given by the formula (IV) below: 

R V-(CH 2 )-X (IV) 
R 2 

(where R 1 , R 2 , and j are the same as defined respectively in the above formula 
(I)}; X represents a halogen atom, alkylsulf onyloxy group, or arylsul f onyloxy 
group}, with 0.1-10 equivalents of a compound represented by the formula (V) 
below: 
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;(CH 2 ) k ^ o R 4 - 

HN V- (CH 2 ) n -N-C-(CH 2 ) p — j-(CH 2 ) q -G-R 6 (V) 



■ >z>m 

r . .1 „ r> 3 d 4 D 6 rz V m n . anrl rr 3 r<= fhp SAme 3 r ripf i ned resnectivelv 

I Wlicic s\ f in , ^ , r\ / , r fr 1 i - - - a -j 

in the above formula (I) } either in the absence or presence of solvent. 

Such reactions can be more smoothly run if a base similar to that used 
in the above preparation 1 is present. In addition, the reactions in these 
preparations can also be promoted by iodide such as potassium iodide, sodium 
iodide, and the like. 

In the above formulas (IV) , X represents a halogen atom, alkylsulf onyloxy 
group, arylsulf onyloxy group. Such halogen atoms include preferably chlorine, 
bromine, and iodine atoms. Suitable specific examples for the alkylsulf onyloxy 
groups include methylsulf onyloxy, trifluoromethylsulf onyloxy group, and the 
like. A preferred specific example for the arylsulf onyloxy group includes a 
tosyloxy group. 

(Preparation 3) 

A preparation which calls for treating 1 equivalent of an aldehyde 
represented by the formula (VI) below: 

R 1 

>— (CH 2 )j-i-CHO (VI) 
R 2 

{where R 1 and R 2 are the same as defined respectively in the above formula (I) ; 
j represents 1 or 2) or the formula (VII) below: 

R'-CHO (VII) 

(where R 1 is the same as defined in the above formula (I) ; j represents 0), with 
0.1-10 equivalents of a compound represented by the formula (V) either in the 
absence or presence of solvent under reductive conditions. 

Such reactions are in general called reductive amination reactions and 
such reductive conditions may be generated by catalytic hydrogenation using a 
catalyst containing a metal such as palladium, platinum, nickel, rhodium, or 
the like, using complex hydrides, such as lithium aluminum hydride, sodium 
borohvdride, sodium cyanoborohydride, sodium triacetoxyborohydride, and the 
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like, boranes, or electrolytic reduction, and the like. 
(Preparation 4) 

A preparation which call for treating one equivalent of a compound 
represented by the formula (VIII) belo>7: 



R ' I \ TT 

>-(CH 2 )i ~N V- (CH 2 ) n -N-C-(CH 2 ) p - 

rJ ' \ / p3 p5 R 7 

d z /oi i \ ' K K K 

l\ lOn-JIm 



(CH 2 ) q -NH ( vm ) 

I ■ 



{where R 1 , R 2 , R 3 , R 4 , R 5 , R , j , k, m, n, p and q are the same as defined respectively 
in the above formula (I) } with 0. i-10 equivalents of a carboxylic acid or sulfonic 
acid represented by the formula (IX) below: 

HO-A-R 6 (IX) 

{where R 6 is the same as defined in the above formulas (I); "A" represents a 
carbonyl group or sulfonyl group), or its reactive derivative, either in the 
absence or presence of solvent. 

The reactive derivative for Lhe carboxylic acid or sulfonic acid in the 
above formula (IX) include highly reactive carboxylic acid or sulfonic acid 
derivative, which are usually used in synthetic organic chemistry, such as acid 
halides, acid anhydrides, mixed acid anhydrides. 

Such reactions can be more smoothly run by using suitable amounts of a 
dehydrating agent, coupling reagent, or base which are similar to those used 
in the above preparation 1. 

(Preparation 5) 

A preparation which calls for treating 1 equivalent of a compound 
represented by the above formula (VIII) with 0.1-10 equivalents of a isocyanate 
or isothiocyanate represented by the formula (X) below: 

Z=C=N-R 6 (X) 

{where R £ is the same as defined in the above formulas (I) ) ; Z represents a oxygen 
atom or sulfur atom}, either in the absence or presence of solvent. 



2 2 5 
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(Preparation 6) 

A preparation which calls for treating 1 equivalent of a compound 
represented by the formula (XI) below: 



V-(CH,).-N )— (CH 2 ) n -N-C-(CH 2 ) 0 — "-(CH 2 )„-A-0H (*') 

R 2 ' ' W' r3 rS 

{where R 1 , R 2 , R 3 , R 4 , R s , j , k, ra, n, p and q are the same as defined respectively 
in the above formula (I)!; "A" represents a carbonyl group or suifonyl group) 
with 0,1-10 equivalents of an amine represented by the formula (XII) below: 

R 6 -NH 2 (XII) 

{where R 6 is the same as defined in the above formula (I) }, either in the absence 
or the presence of solvent. 

Such reactions can be more smoothly run by using suitable amounts of a 
dehydrating agent, coupling reagent, or base which are similar to those used 
in the above preparation 1. 

If the substrates submitted to each of the above preparations contains 
a substituent which reacts under each reaction condition or is thought to 
adversely affect the reaction in general in synthetic organic chemistry, that 
functional group can be protected by a known suitable protecting group followed 
by the reaction of the above preparations and deprotection using a known procedure 
to obtain the desired compound. 

Furthermore, a compound of the present invention can be prepared by the 
further conversion of the substituent (s) of the compound, prepared with the above 
preparations 1-6, using known reactions which are usually used in synthetic 
oraanic chemistry, such as alkylation, acylation, reduction, and so on. 

Each of the above preparations may use solvents for the reaction such 

i n j 1 1 1 — 1 ~ ~ miflVi -ic- /-fl-i/-V-i1(-A »-r>TT>tp Kano r-l-ili-,r-f-|-Fr^ !~m anH ^hp 1 1 . 

aS HdlOgeildLtiU D_yUIUUdlUUHD Ol-lv^l± ^v.uxwiv/m^t.uu.^, ^'x-^" J -~ O.H*_l 

i i i „ „ c K or^ano t-nlnonp anH 1-hi=> 1 i Vp_ p-the r s such as 

dlUHLdLlu u_ynj_u^cn.i-'wiio ^juoii , — — - , — 

diethyl ether, tetrahydrof uran, and the like, esters such as ethyl acetate, 
aprotic polar solvents such as dimethyl formamide, dimethyl sulfoxide, 
acetonitrile, and the like, alcohols such as methanol , ethanoi, isopropyi ai cohol , 
and the like. 
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The reaction temperature in either of the. preparations should be in the 
range of -78 °C - +150 °C, preferably 0 °C - 100 °C. After completion of the 
reaction, the usual isolation and purification operations such as concentration, 

tlltratlOn, eXLIdULlUU, o<J_l_-l.^< pnaoc; c/itiaui-xuii, j- j_ y ^ ^ -l. -l. j- ^ ^ - . * , 

cnromatogidpny, auu i_nc imc maj, ^o^.^, ^.w j.»oxciv.c: ^j,w^^- 

] — ~~-t-^,^i Kit +-v%^ aKmro -Fi-M^Tniil^ (T\ TVipqa r-;=.n rnrifprtpH into 

COJlipUUilU icpicocni.™ •-'J >-/ • 

pharmaceutically acceptable acid addition salt or C.-C 6 alkyl addition salt by 
the usual method. 



Potential Industrial Utilities 

The chemokine receptor antagonist, which contain the cyclic amine 
compound, its pharmaceutically acceptable acid addition salt or a 
pharmaceutically acceptable C x -C 6 alkyl addition salt of this invention, which 
inhibits chemokines such as MIP-la and/ or MCP-1 and the like from action on target 
cells, are useful as therapeutic agents and/or preventive preparation for 
diseases such as atherosclerosis, rheumatoid arthritis, psoriasis, asthma, 
ulcerative colitis, nephritis (nephropathy}, multiple sclerosis, pulmonary 
fibrosis, myocarditis, hepatitis, pancreatitis, sarcoidosis, Crohn's disease, 
endometriosis, congestive heart failure, viral meningitis , cerebral infarction, 
neuropathy, Kawasaki disease, sepsis, and the like, in which tissue infiltration 
of blood monocytes, lymphocytes, and the like plays a major role in the initiation, 
progression, and maintenance of the disease. 
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Examples 

The present invention is now specifically described by the following 
examples. However, the present invention is not limited to these compounds 
described in these examples. Compound numbers in these examples represent 
numbers attached to these compounds listed as suitable specific examples in 
Tables 1,1-1.201. 

Reference Example 1: Preparation of 3-Amino-l- (4- 

chiorobenzyi ) pyrrolidine dihydrochloride . 

4-unioroDenzyi cinunuc \ i . j.~< y , nunwx; c^i^. j- i-vi^i- v^.^j y , ^ + . ^ ; 

were added to a solution of 3-| ( ter t-butoxycarbonyl) amino} pyrrolidine (4.81 g, 
25.8 mmol) in DMF (50 mL) . The reaction mixture was stirred at 70 °C for 15 
h and the solvent was removed under reduced pressure. Recrystalli zation (CH 3 CN, 
50 mL) provided the desired material, 3- ( tert-butoxycarbonyl) amino- 1- (4- 
chlorobenzyl! pyrrolidine as a pale yellow solid (6.43 g, BO.2%): ] H NMR (CDCl 3 , 
300 MHz) £1.37 (s, 9 H) , 1.5-1.7 (br, 1 H) , 2.1-2.4 (m, 2 H) , 2.5-2.7 (m, 2 
H), 2.83 (br, 1H), 3.57 (s, 2 Hi, 4.1-4.3 (br, IK), 4.9-5.1 (br, 1 H) , 7.15-7.35 
(br, 4 H) ; The purity was determined by RPLC/MS (98%) ; ESI/MS m/e 311.0 (M + +H, 
C 16 H 24 C1N 2 0 2 ) . 

A solution of 3- ( tert-butoxycarbonyl) amino-1- (4- 

chlorobenzyl) pyrrolidine (6.38 g, 20.5 mmol) in CH 3 OH (80 mL) was treated with 
1 N HCl-Et.O (100 mL) and. was stirred at 25 °C for 15 h. The solvent was removed 
under reduced pressure to afford a solid which was purified by recrystallization 
(1:2 CH3OH-CH3CN, 150 mL) to give 3-amino- 1- ( 4 -chlorobenzyl ) pyrrolidine 
dihydrochloride as a wnire pawuei y H4.y&;. n nmk \a 6 unsu, ^vw nnzj 

o 3 . 15 (cr, in;, 3 . 3-3 . /5 (cr-m, in;, ->.-< I or , i n ; , m . uo \~ j- , in;, , . „ , 

was determined by RPLC/MS (>99%); ESI /MS m/e 211.0 (M + +H, C U H X6 C1N 2 ) . 

Optically active ( R) -3— amino— 1- (4— chlorobenzyl ) pyrrolidine dihydro- 
chloride and (5) -3-amino-l- (4-chlorobenzyl) pyrrolidine dihydrochloride were 
also prepared pursuant to the above method using the corresponding reactant 
resraectivelv. The products showed the same *H NMR with that of the racemate. 

Example I: Preparation of 3- (2F-Benzoylglycyl) amino-1- ( 4- 
chiorobenzyl) pyrrolidine (Compound No. 1> . 

JV-Benzoylglycine (9.9 mg, 0.055 mmol), 3-ethyl-l- { 3- 

(dimethylaminopropyl)carbodiimide hydrochloride (EDCI) (10.5 mg) and 1- 
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hydroxybenzotriazole hydrate (HOBt) (7.4 mg) were added to a solution of 3- 
amino-1- ( 4-chlorobenzyl ) pyrrolidine dihydrochloride (14.2 mg, 0.050 mmoi) and 
Et 3 N (15.2 mg) in CHC1 3 (2.5 mL) . The reaction mixture was stirred at 25 °C for 
16 h, washed with 2 N aqueous NaOH (2 mL x 2) and brine (1 mL) . After filtration 
throuqh a PTFE membrane filter, the solvent was removed under reduced pressure 

tO atlOra J- ( IV-DenZUyiyiy^l J Ollliliu-l- ll-unuiuuciiiyi / liu±j.uj.iic v v~uul£/u uiiu «u • 

1) as a pale yellow oil (17.7 mg, 95%): The purity was determined by RPLC/MS 
(95%); ESI/MS m/e 372.0 (M'+H, C 20 H 22 C1N 3 0 2 ) . 



Examples 2-32. 

The compounds of this invention were synthesized pursuant to methods of 
Example 1 using the corresponding reactant respectively. The ESI/MS data and 
yields are summarized in Table 2. 



Table 2 





Compound 
No. 


nOlcuuial £ UllUUxa 


i_J.J X / ill/ C 


Yi el H (inn ! 


Y i r 1 H (9.) 


Example 2 


2 


C21 112 4 Cl N3 02 


386 


16.4 


85 


Example 3 


3 


C19 H21 Cl N4 02 


37 3 


18.7 


100 


Example 4 


4 


C21 H21 Cl F3 N3 02 


440 


57.2 


69 


Example 5 


82 


C22 H23 Cl F3 N3 02 


4 5 4 


5.6 


11 


Example 6 


o c. 
<J -J 


C21 H24 Cl N3 02 


38 6 


22 . 6 


59 


Example 1 


86 


C21 H23 Cl N4 04 


431 


21.2 


98 


Example 8 


214 


C22 H25 Cl N2 02 


385 


23. 9 


62 


Example 9 


2±5 


C2 3 H27 Cl N2 03 


4 1 5 


17.4 


84 


Example 10 


216 


C2 0 H23 Cl N2 02 S 


391 


21.6 


quant 


Example 11 


217 


C23 H27 Cl N2 04 


431 


15.3 


66 


Example 12 


218 


C2 3 H2 7 Cl N2 02 


399 


12.8 


64 


Example 13 


219 


C22 K24 Cl F N2 03 


419 


18.1 


86 


Example 14 


220 


C22 H25 Cl N2 02 


385 


16.4 


85 


Example 15 


221 


C21 H23 Cl N2 02 


371 


14.9 


80 


Example 16 


222 


C2 1 H22 C12 N2 02 


4 05 


1 J ■ J 


u -J 


Example 17 


o O T. 


r<o£ uoi r-i mo r>i 


443 


18.4* 


63 


Example 18 


224 


C2 0 H23 Cl N2 03 S 


4 07 


11.2 


28 


Example 19 


| 225 


C22 H2 6 Cl N3 02 


400 


22.7 


quant 


Example 2 0 


226 


C2 3 H2 8 Cl N3 03 


430 


21.0 


98 


Example 21 


227 


C22 H25 C12 N3 02 


4 34 


21.9 


100 


Example 22 


228 


C2 3 H2 8 Cl N3 03 


430 


20.8 


97 
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Example 23 


' 229 


C25 H32 Cl N3 02 


4 62 


2b . 4 


quant 


Example 24 


230 


uze> mix <~j. r ino v<l 


A *~l 


2 6.0 


quant 


Example 2 5 


^ Jl 




442 


30. 3* 


quant 




232 


C22 H32 Cl N3 02 


4 06 


3.9 


19 


Example 2 7 


233 


C23 H2 8 Cl N3 02 


414 


8.5 


41 


Example 2 8 


234 


C22 H27 Cl N4 02 


415 


7.3 


35 


Example 2 9 


235 


C2 4 H2 9 C12 N3 02 


4 62 


9.0 


39 


Example 3 0 


236 


C2 5 H2 9 Cl N4 03 S 


501 


17.4 


69 


Example 31 


237 


C21 H24 Cl N3 03 


4 02 


14 .2 


71 


Example 32 


238 


C21 H23 C12 N3 03 


436 


23 . 4 


quant 



*Yield of TFA salt. 



Reference Example 2: Preparation of (R) -3-{ N- ( tert- 

Butexyearbonyl) glycyl } amino- 1- ( 4 -chlorobenzyl} pyrrolidine . 

5 A mixture of (R) -3-amino-l- (4-chlorobenzyl) pyrrolidine dihydrochloride 

(4.54 g, 16.0 mmol ) , 2 N NaOH solution (80 ml!,- and ethyl acetate (80 mL) was 
shaken, the organic layer was separated, and the aqueous layer was extracted 
with ethyl acetate (80 mL x 2) . The combined organic layers were dried over 
anhydrous sodium sulfate, filtered, and evaporated to give free (J?) -3- 

10 amino-1- (4-chlorobenzyl) pyrrolidine (3.35 g, 99%). 

A solution of {R) -3-amino-l- ( 4-chlorobenzyl ) pyrrolidine (3.35 g, 16 
mmol) in CH 2 C1 2 (80 mL) was treated with Et;N (2.5 mL, 17.6 mmol), N-tert- 
butoxycarbonylglycine ('2.79 g, 16.0 mmol), EDCI (3.07 g, 16.0 mmol) and HOBt 
(2.16 g, 16 mmol) . After the reaction mixture was' stirred at 25 °C for 16 h, 

15 2 N NaOH solution (80 mL) was added. The organic layer was separated, and the 
aqueous layer was extracted with dichioromethane (100 mL x 3) . The combined 
organic layer was washed with water (100 mL x 2) and brine (100 mL) , dried over 
anhydrous sodium sulfate, filtered, and concentrated. Column chromatography 
(Si0 2 , ethyl acetate) afforded the desired [R) -3- { N~ ( tert- 

20 butoxycarbonyl) glycyl} amino-1- (4-chlorobenzyl) pyrrolidine (5.40 g, 92%). 

Reference Example 3: Preparation of (R) -1- ( 4-Chlorobenzyl) -3- 
(glycylamino) pyrrolidine . 

To a solution of [R) -3- { N- ( tert-butoxycarbonyi ) glycyl j amino- 1- ( 4- 
25 chlorobenzyl) pyrrolidine (5.39 g, 14.7 mmol) in methanol (60 mL) was added 4 
N HC1 in dioxane (38 mL) . The solution was stirred at room temperature for 2 
h. The reaction mixture was concentrated and 2 N NaOH solution (80 mL) was added. 
The mixture was extracted with dichioromethane (80 mL x 3), and the combined 
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extracts were dried over sodium sulfate and concentrated. Column chromatography 
(SiOz, AcOEt/EtOH/Et 3 N = 90/5/5) gave (R) -3- ( glycyl ) amino- 1- (4- 
chlorobenzyl ) pyrrolidine (3,374 g, 86%): 'h NMR (CDCi 3 , 270 MHz) S 1.77 (dd, 
J = 1.3 and 6.9 Hz,- 1 H) ,. 2.20-3.39 (m, 2 H) , 2.53 (dd, J = 3 . 3 and 9.6 Hz, 1 
H) , 2 . 62 (dd. J = 6. 6 and 9. 6 Hz, 1 H) , 2.78-2. 87 (m, 1 H) , 3.31 (s, 2 H) , 3.57 
(s, 2 H) , 4.38-4.53 (br, 1 H) , 7.18-7.32 (m, 4 H) , 7.39 (br. s, 1 H) . 

Other 3-acylamino-l- ( 4-chlorobenzyl ) pyrrolidines were also synthesized 
pursuant to methods of Reference Example 2 and 3 using the corresponding reactants 
respectively . 

(S)-l- (4-Chlorobenzyl) -3- (glycylamino) pyrrolidine: 3.45 g, 79% (2 

steps ) . 

(R) -3- (p-Alanylami no) -1- (4-chlorobenzyl) pyrrolidine: 3.79 g, 85% (2 

P ' - 

(S) -3- (p-Alanylamino-) 1- (4-chlorobenzyl) pyrrolidine: 3.72 g, 86% (2 

steps) . 

(R) -3-{ (S) -Alanylamino}-l- (4-chlorobenzyl) pyrrolidine: 368 mg, 65% (2 

steps ) . 

(B) -3- { (J?) -Alanylamino}-l- (4-chlorobenzyl) pyrrolidine: 425 mg, 75% (2 

steps) . 

( R) -3-{ (2S) -2-Amino-3-thienyipropanoyl) amino-l- (4- 
chlorobenzyl) pyrrolidine: 566 mg, 78% (2 steps) . 

IR) -3-{ (2R) -2-Amino-3-thienylpropanoyl) amino-l- (4- 
chlorobenzyij pyrrolidine : 585 mg, 81%. (2 steps). 

{R'l -3- ( 2— Airiino-2-methylpropanoyl ) amino— 1— (4 — 

, i n> nn/i -mr^ ft£S f9 ct-pncl 

cmoroDenzyi i ^yiLuxiuiuc . -xu-i \^ ^^.—j^-, . 

mi o r nc\_i_A mn 'n^-J - fma*- c 1 1 1 fnn \;1 Ihntannvl ) ami no— 1— (4 — 

^ ) — j— ; V ^ y ^ x-unj-ii^ ^ - - J — ' -i — ' - 

chlorobenzyl) pyrrolidine : 535 mg,- 72% (2 steps). 

Furthermore (R) -3- ( glycylamino) -i- ( 4-methyibenzyl ) pyrrolidine, \R) - 
1- (4-bromobenzyl) -3- (glycylamino) pyrrolidine, [R] -1- (2, 4-dimethylbenzyl ) -3- 
(gi ycyl amino) pyrrolidine, and [R) -1- (3, 5-dimethylisoxazol-4-ylmethyl ) -3- 
(alvcyiamino) pyrrolidine were also synthesized pursuant to methods of Reference 
Example 1, 2 and 3 using the corresponding reactants respectively. 

(J?) -3- (Glycylamino) -1- (4-methylbenzyl) pyrrolidine: 4.65 g, 62% yield 
from 3-{ (tert-butoxycarbonyl) amino) pyrrolidine. 

(R) -1- (4-Bromobenzyl) -3- (glycylamino) pyrrolidine : 2.55 g, 68% yield 
from (R) -3-amino-l- (4-bromobenzyl) pyrrolidine; J H NMR (CDCl ; , 270 MHz) S 
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1. 37-1.78 (m, 3 H) , 2.23-2.39 <m, 2 H) , 2.50-2.67- (m, 2 H) , 2.80-2.89 [m, 1 H) , 
3.32 (s, 2 H), 3.58 (s, 2 H) , 4.39-4.55 (m, 1 H) , 7.21 (d, J = 6.5 Hz, 2 H) , 
7.45 (d, J = 6.5 Hz, 2 H) . 

(B) -1- (2, 4-Dimethylbenzyi) -3- (glycyiamino) pyrrolidine : 1.56 g, 58% 
yield from 3- { ( tert-butoxycarbonyl) aminojpyrrolidine; 1 ti NMR (CDC1 3 , 270 MHz } 

d 1.55-1.78 [Itl, 3 H) , ^.JSU(S, J m , z.ZJ-z.oi (m, £ nj , i.ojp, o n; , 
2.63 (m, I ii) , Z . I a-A . a / \m, in;, o.ou (s, a n ; , j.^j ( = , Z ti/ , i . -ju •» . \in, 
1 H), 6.95 (d, J = 7.6 Hz, 1 H) , 6.97 (s, 1 H) , 7.13 (d, J = 7.6 Hz, 1 H) , 7.43 
(br-s , 1 H) . 

^ ^ j — ^ — ^ .j , ^i.j-j.^.^jw^.ui.^j- ■ j- f ~ y-j^-j—j-^* ~ / r j 

3.14 g, 45% yield from 3- {( tert-butoxycarbonyl) amino} pyrrolidine . 

Example 33: Preparation of {S) -3- [N- { 3 , 5- 

Bis (trifluoromethyl) benzoyl }glycyl] amino-1- (4-chlorobenzyl) pyrrolidine 
( Compound No . 5 ) . 

A solution of 3, 5-bis (trifluoromethyl) benzoyl chloride (0.060 iranol) in 
chloroform (0.4 mL) was added to a solution of (S) -1- (4-chlorobenzyl) -3- 
( glycyiamino) pyrrolidine (0.050 mmol) and triethylamine (0.07 0 mmol) in 
chloroform (1.0 mL) . After the reaction mixture was agitated at room temperature 
for 2.5 h, (aminomethyl) polystyrene resin (1.04mmol/g, 50 mg, 50 mmol) was added 
and the mixture was agitated at room temperature for 12 h. The reaction mixture 
was filtered and the resin was washed with dichloromethane (0.5mL). The filtrate 
and washing were combined, dichloromethane (4 mL) was added, and the solution 

Was Washed Wlttl Z IN aqueous lldun su_lulj_i-ju |u. j «uj| l-w yj-vc w/ ~i l-^,^ 

bis (trifluoromethyl) benzoyl } glycyl ] amino-1- ( 4-chlorobenzyl ) pyrrolidine 
(compound No. 5) (14.4 mg, 57%): The purity was determined by RPLC/MS (97%); 
ESI /MS m/e 508.0 (M*+H, C- ; H 2 , 0 C1F 6 MjO 2 ) . 

Examples 34-239. 

The compounds of this invention were synthesized pursuant to methods of 
Example 33 using the corresponding reactant respecLi vely . The ESI/MS data and 
yields are summarized in Table 3. 



Table 3 





Compound 
No. 


Molecular Formula 


ESI /MS m/e 




Yield (%) 




example 34 


5 


C 22 H- ; .CiF 6 N 3 0 2 


508 . 0 


14 . 4 


57 



O Q O 

i-i \J i-J 
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Ex snip Is 35 


6 


C21H21CIF3N3O, 


440. 0 


17 . 0 


77 


Example 36 


7 


C.-> tl H 21 BrClN302 


450 . 0 


17.7 


/ ? 


Example 37 


8 




-5 q n n 


-10 1 
j. jl. . ' 


65 


rr 1 ~ rt O 


g 




440,0 


39.0 


quant 


Example 39 


10 


C 21 H 24 C1N 3 03 


402.5 


23.5 


quant 


Example 4 0 


11 


C 2? H 2e ClN 3 0 4 


432.5 


22.4 


quant 


Example 41 


12 


C 22 H 2G C1N 3 0 4 


432.5 


15. 9 


74 


Example 42 


13 


C.H--CIF3M3O9 


440. 0 


13.1 


60 


Example. 4 3 


14 


C 21 H 24 C1N 3 0 2 


386.0 


16.4 


85 


Example 4 4 


15 


U 2 oH 2 l<~-L2M 3 U2 


4 0 6.0 


15.7 


/ / 


Example 4 5 


1 6 


r* tj i~< ~\ XT t~\ 

*~21 n 24 1 ~ J - i ''3 w 2 


4 0° . 0 


00 0 


quant 


Example 4 6 


17 


C 20 H :0 Cl3N 3 O 2 


442.0 


35. 6 


quant- 


Example 47 


1 8 


C 21 H2iClN 4 0 2 


397.5 


22. 8 


quant 


Example 4 8 


19 


C 21 H 22 C1N 3 0 4 


416. 0 


16.3 


78 


Example 4 9 


20 


C 21 H 2C C1F 4 N 3 0 2 


458 . 0 


24. 9 


quant 


Example 50 


21 


C 21 H 2 oClF 4 N 3 0 2 


4 5 8.0 


17 . 9 


78 


Example 51 


22 


C 21 H 2 oClF«N 3 0 2 


458 .0 


9.4 


41 


Example 52 


23 


C 21 H 2 oClF 4 N30 2 


458.0 


15 . 4 


67 


Example 53 


24 


C 21 H 21 C1F 3 N 3 03 


456 . 0 


20.7 


91 


Example 54 


25 


C 2 iH 2 cClF 4 N 3 0 2 


458.0 


18 . 5 


81 


Example 55 


26 


C20H21CIN4O4 


417.0 


21.9 


quant 


Example 56 


27 


C 20 II 2 iClN„O 4 


417.0 


16. 8 


81 


Example 57 


28 


C 2 , :i H2iClN,iO. 


417, 0 


6.8 


33 


Example 58 


29 




508. 0 


20.8 


82 


Example 59 


30 


C n H 21 ClF 3 N 3 0 2 


440.0 


15.2 


69 


Example 60 


31 


Cv,-H- 3rClN 3 Q- 


450. 0 


15.6 


fiq 


Example 61 


32 


C 2C H 21 C1FN 3 0 2 


390. 0 


11. 8 


61 


Example 62 


33 


(J 2 r,H7n^J-3W3 1 - , ? 


440.0 


15.8 


72 


Example 63 


3 4 


r-t tt nl vr r\ 


fl no c; 

■ 1 \< e . - — 


51 Q 
. u 


quant 


Example 64 


; 35 




432,5 


56.1 


CJUan t 


Example 65 


36 


c 22 h 26 cin 3 o 4 


432.5 


37. 6 


quant 


Example 66 


37 


C 2 iH 21 ClF 3 N 3 0 2 


440.0 


12.6 


57 


Example 67 


30 


C 2 iK 24 ClN 3 0 2 


386.0 


12 . 3 


64 


Example 68 


| 39 


C 20 H 21 Cl 2 N 3 O 2 


4 06.0 


15. 9 


78 


Example 69 


4 0 


C 21 H 2<1 ClN 3 0 2 


4 02 . 0 


11.6 


58 


Example 70 


41 


C 20 H 20 Ci 3 N 3 O 2 




-in 0 
_L / . 0 


81 


Example 71 


/i n 


f u r 1 1 m n 

^ 2 ^I17'1^^-1 , I4^ 2 


3 97.5 


22 . 4 


- 




43 


C"iH?7ClN 3 0 4 


416.0 


30.1 


quant 


Example 73 


44 


C 21 H 2 r,ClF 4 N30 2 


458.0 


13.4 


59 


Example 74 


45 


C2iH 20 ClF^N 3 O 2 


458.0 


13.2 


58 
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4 6 


CojH-.iCl F4N3O2 


458.0 


14 . 4 


63 


Example 7 6 


47 


C 21 H 21 C1F 3 N 3 0 3 


456.0 


16 . 4 


72 


Example 77 


4 8 


C Z iH2oClF 4 N 3 O z 


/ICO 

H J 0 


1 (Z c 
X <J . -J 


n 0 


Example 7 8 


A Ci 

*i z> 




417.0 


12.5 


60 


Example 7 9 


50 


C 21 H 20 ClF 4 N 3 O 2 


458 . 0 


26.3 


quant 


Example 8 0 


51 


C 20 H 21 BrClN 3 O, 


450.0 


8.6 


38 


Example til 


52 


C 20 H 21 ClFN 3 O 2 


390 . 5 


4.1 


21 


Example 82 


53 


t~> u n 1 u . ri. 


4 06.0 


5.4 


27 


C 1 *r -.rv.v.1 = ft ^ 


54 


C :c H 20 Cl 3 N 3 O 2 


440 . 0 


8 . 8 


40 


Example 84 


55 


C 20 H 20 BrCi 4 N 3 O 2 


11U . U 


7 . 7 


35 


Example 85 


56 


C 21 H 24 C1N 3 0 2 


•z> a tz n 
_> 0 u . yj 


/1 0 

1 . u 




Example 86 


57 


C 22 H 26 C1N 3 0 4 


429.5 


4 . 9 


23 


Example 87 


58 


C 20 H 21 Cl 2 N 3 O 2 


406.0 


4.1 


20 


Example 8 8 


by 


C 20 H 21 BrClN 3 O 2 


4 52 . 0 


3.5 


16 


Example 8 9 


60 


C 26 H 26 C1N 3 0 2 


448 .5 


7.3 


33 


Example 90 


61 


C 21 H 21 C1F 3 N 3 02 


440.0 


7.1 


3 2 


Example 91 


62 


C 21 H 24 C1N 3 0 2 


386.0 


10.4 


54 


Example 92 


63 


C 22 H 26 C1N 3 0 2 


400.5 


a . U 




Example 93 


64 


C 21 H 21 C1N 4 0 2 


397.0 


7 . 0 


35 


Example 94 


65 


C 24 H 24 C1N 3 0 2 


422 . 0 


7 . 7 


36 


Example 95 


66 


C 2 4H 24 C1N 3 0 2 


422.0 


6.3 


30 


Example 9 6 


67 


ConrKiClF 2 N 3 0 2 


408.0 


4.7 


23 


Example 97 


68 


C 2 oH2r,ClF2N 3 0 2 


408.0 


7.8 


38 


Example 9 8 


69 


C 2 oH ;0 ClF,N,0, 


408.0 


7.3 


36 


Example 9 9 


70 


C,nH,r.ClF 2 N 3 0 2 


408.0 


9 . 1 


45 


Example 100 


71 


C 22 K ?6 C1N 3 0 4 


42 9.0 


5.6 


26 


, . 1 „ 1 (11 

lu ^.Cllllp J_ <3 _L v a- 


72 


C 21 H 2a ClF 3 N 3 0 2 


456.0 


6 . 2 


27 


Example 102 


! "73 


C 21 H 21 C1F 3 N 3 0 2 


456.5 


16.8 


74 


Example 103 


74 


C 22 H 24 C1N 3 0 4 


A r> n n 


1 C /I 

ID 1 4 


^ £ 


Example 104 


/ -J 


C 21 K 2 nClF 4 N 3 0 2 


4 58.0 


16. 1 


70 ; 


Example 105 


76 


C 21 H 20 ClF 4 N 3 O 2 


458 . 0 


17. 0 


74 


Example 106 


77 


CvcHicClFiNiO, 


426. 0 


16.2 


76 


Example 107 


78 


CzoHicClF^^O, 


426. 0 


18.0 


85 


Example 10 8 


79 


C 22 H 20 ClF 6 N 3 O 2 


508. 0 


18 . 8 


74 


Example 109 


80 


C 22 H2 0 ClF 6 N,O 2 


508 . 0 


16 . 4 


bi> 


Example 110 


81 


C 22 H 26 C1N 3 0 2 


400.0 


13 . 9 


I U 


Example 111 


83 


1^20^21 >~-Lr< 4 w 4 


/in n 
11 / • u 


16.0 


77 


Example 112 


O A 
u 4 


v^ 2 tiiiyiw-i.i» 4 w 4 


417 . 0 


21 = 6 


ouant 


Ex amp 1 e 113 


87 


C 23 H 22 C1F 6 N 3 0 2 


522 . 0 


17 . 5 


67 


Example 114 


88 


C 2 2H 23 C1F 3 N 3 0 2 


454 . 0 


13. 9 


61 



234 
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Uv=rrml a 11H 

Ui.UlllJ/J. V -i 


8 9 


C 21 Hy 3 BrClN 3 0~ 


466. 0 


15. 4 


66 


Example 116 


90 


C 21 H 23 CiFN 3 0, 


4 04.0 


10.7 


53 


Example n / 


9 1 


C 2 lH 22 Cl 3 N30 2 


4 56.0 


T "j "J 
± O . / 


U \J 


r-i i _ 1-10 

HiXdlLip-LC i-lU 


92 


r> tr f~ T m _ r\ _ 

^ 22 n 2 o^_i.ii;- 1 ^ : ( 


416. 0 


38.4 




Example 119 


93 


C 23 H 2 = C1N 3 0 4 


446.0 


25.2 


quant 


Example 12 0 


94 


C 23 H 23 C1N 3 0 4 


446.0 


16.5 


74 


Example 12 1 


95 


C 22 H 23 C1F 3 N 3 0 2 


454 . 0 


16.3 


72 


Example 122 


96 


Cv K -C1N<0~ 


400.5 


16.7 


84 


Example 123 


97 


C21H23CI2N3O2 


420.0 


11.2 


53 


Example 124 


98 


C 22 H 2 6C1N 3 0 2 


416.5 


11.8 


57 


Example izo 


99 


C 2 iH 22 Cl 3 N 3 G 2 


a c: A A 
1J1.U 


-1 a a 
± 1 . u 


<z c 

UJ 


Example 12 6 


100 


C, 2 H 23 C1N 4 0 2 


411.0 


9.5 


4 6 


Example 127 


101 


C 22 H 24 C1N 3 0, 


430.5 


13.2 


61 : 


Example 12b 


102 


C,,H„C1F 4 N 3 0 2 


472.0 


13.1 


56 


Example 12 9 


103 


C 22 H 22 C1F 4 N 3 0 2 


472.0 


36.5 


quant 


Example 130 


10-1 


C 22 H 22 C1F/,N 3 0 2 


472.0 


22. 8 


97 


Example 131 


1 OS 


C 22 H 22 C1F 4 N 3 0 2 


472.0 


20.1 


85 


Example 132 


106 


C 22 H 23 C1F 3 N 3 0 3 


470.0 


27.4 


quant 


Example 133 


107 


C 22 H 22 C1F 4 N 3 0 2 


472.0 


18.5 


78 


Example 134 


108 


C 2 iH 2:i ClN 4 0 4 


431.0 


11.9 


55 


Example 135 


i 109 


C 21 H 2J C1N 4 0 4 


431.0 


23.9 


quant 


Example 136 


110 


C 2 iH 23 ClN 4 0 4 


431.0 


24.4 


quant 


Example 137 


111 


C 23 H 22 C1F S N 3 0 2 


522. 0 


9 , 5 


36 


Example 138 


112 


C 22 H 2; C1F 3 N 3 0 2 


454.0 


3.9 


17 


Example 139 


113 


C 21 H 2 ;.BrClN 3 0 2 


465.0 


7 . 5 


32 


Example 140 


114 


Cl FN 3 0 :> 


4 04.0 


6 . 1 


30 


Example 141 


115 


C 21 H 22 C1 3 N 3 0, 


456. 0 


6 . 6 


29 


Example 142 


] ] 6 


C 22 H 26 ClN 3 0 3 


416.0 


4 . 8 


23 


Example 143 


117 


C 23 H 28 C1N 3 0 4 


A A /z r\ 

1 1 u . u 


n A 
0 . *i 


0 n 

ZJ 


Example 144 


1 1 o 

no 


C Z3 K 25 C1N 3 0 4 


446. 0 


24 . 6 


quant 


Example 145 


119 


C 22 H 23 C1F 3 N 3 0 2 


454. 0 


5.2 


23 


Example 146 


120 


C 2 2H2«C1N 3 02 


400.5 


4.4 


22 


Example 147 


121 


C 2 iH 23 Cl 2 N 3 0 2 


420.0 


7.8 


37 


Example 148 


122 


C 22 H 21 :C1N 3 0 2 


416. 5 


14.1 


68 


Example 14 9 


123 


C 21 H 22 CljN 3 0 2 


454 . 0 


5 . 4 


24 


Example 150 


124 


C 22 H 23 C1N 4 0 2 


411 . 0 


34 . 0 


quant 


Example 151 


125 


f~* rr r* 1 TvT /~\ 
^9 2n 2 4^J-i>) 3 W4 


a 1 n t; 

1 -J V • -J 


■3 n n 

1 V 




.™_ 1 ~ 1 C O 


1 o a 


CvvHyyClFaN-iO? 


472 . 0 


4 . 6 


19 


Example 153 


127 


C 22 H 22 C1F 4 N 3 0 2 


472 . 0 


10 . 4 


44 


Example 154 


128 


C 2? H 22 C1F 4 N 3 0 2 


472 . 0 


7 . 3 


31 
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Example 155 


129 


C^-H^ClF^NjO-; 


472.0 


13.5 


57 


Example 156 


130 


C22H23CIF3N3O3 


470.0 


15.1 


64 


Example 157 


131 


C22H22CIF4N3O2 


a n 0 n 
4 / ^ . U 


O rZ 
U . W 


3 6 


Example 158 


1 o o 


r* u _ r 1 \T . r\ 


431.0 


4.4 


20 | 


Example 15 9 


133 


C21H23C1N404 


431. 0 


32.0 


quant 


Example 160 


134 


C 21 H 2 ,C1N 4 U4 


431.0 


6.9 


32 


Example Ibl 


135 


C 21 H 23 BrClN 3 0 2 


466. 0 


7.8 


34 


Example 162 


136 


Cvi Kv- CI FN-Q- 


4 04 . 0 


13.7 


68 


TTv 3Tnr\ ~\ a 1 tr\ ^ 

i_J ^i. HI l l£J _L . -1- \J 


137 


C 2 iH 2 3Cl z N 3 0 2 


420.5 


14 . 6 


69 


Example 164 


138 


C 21 H 22 C1 : ,N 3 0 2 


4 54.0 


17 . 7 


7 8 


Example iod 


139 


L- 2 in 22 D L l~-L 41V 3 W 2 


A C A r\ 

1J1.U 


1 *~7 O 
J. / • 


7 6 


Example 166 


140 


C 22 H Z6 C1N 3 0 2 


4 00. 0 


15.0 


75 


Example 167 


141 


C 23 H 23 C1N,0, 


443.5 


13.9 


62 


Example 168 


142 


C 71 H,3C1 2 N 3 0, 


420. 0 


13.7 


65 


Example 169 


143 


C 21 H 23 BrClN 3 0 2 


464 .0 


16.1 


69 


Example 17 0 


144 


C 27 H 2S C1N 3 0 2 


462.0 


17.6 


76 


Example 171 


145 


C 22 H 23 C1F 3 N 3 0 2 


454 .0 


16. 0 


71 j 


Example 172 


146 


C 22 H 26 C1N 3 0 2 


A A A A 

iuu. U 


14 . 9 


n c 

1 0 


Example 173 


147 


C 23 H 2S C1N 3 0 2 


414 . 0 


16.2 


78 


Example 174 


148 


C22H:;iClN 4 02 


411.0 


14.9 


73 


Example 175 


149 


C25H26CIN3O2 


436. 0 


17.1 


78 


Example 17 6 


150 


C 2 5H 2 8C1N 3 0 2 


436. 0 


13. 1 


60 


Example 177 


151 


C ;1 H ;: C1F 2 N 3 0 : 


422.0 


14 , 8 


70 


Example 17 8 


152 


C 21 H 22 C1F 2 N 3 0 2 


422.0 


15.3 


73 


Example 17 9 


153 


C 21 H 3 ,C1F,N 3 0 3 


422.0 


15. 3 


73 


Example 180 


154 


r- nr n r M.n 


422.0 


16.4 


78 


t?v*™^i a i a 1 


155 


C 23 H 2 gClN 3 0. 


443. 0 


16.9 


76 


Example 182 


1 56 


C 22 H 23 C1F3N : ,0 2 


470.5 


12 . 6 


31 


Example 183 


157 


C 22 H 23 C1 F3N3O9 


/n n n 


on n 
c \i ■ VJ 


Q £ 


Example 184 


158 


C 23 H 26 C1N30 4 


444 . 0 


17 . 4 


78 


Example 185 


159 


C 22 H Z2 C1F4N 3 0 2 


472 . 0 


18 . 4 


78 j 


Example 18 6 


i 160 


C ; .,H 22 C1F„N 3 0 2 


472. 0 


19.6 


83 ; 


Example 18 7 


161 


C 21 H 2 ,C1F 3 N30, 


440.0 


17 . 0 


77 


Example 18 8 


162 


C 21 H 21 C1F 3 N 3 02 


440.0 


17 . 1 


78 


Example 18 9 


163 


C2:;H 22 C1F 6 N 3 0 2 


522 . 0 


20.8 


8 0 


Example 19 0 


164 


C 23 H 22 C1F 6 N 3 0 2 


522 . 0 


2 . 7 


X U 


Example 191 


165 


f-< it r* 1 *T 

L-9 3 n 2 t : ;^XlN3W 2 


4 1 4 . 0 


16.4 


7 9 


tt*,. ~ i ^ i n o 


X \J w 


CvvHy-. CI F 3 N 3 Q 2 


A 54 . n 


8 . 6 


3 8 


Example 193 


167 


C 21 H BrClN 3 0 2 


464 . 0 


11 . 6 


50 


Example 194 


168 


C 21 H 23 C1 2 N 3 0 2 


420 . 0 


11.5 


55 



236 
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169 


C 21 H 2 ->C1 3 N 3 0 2 


454 . 0 


10.0 


44 


Example 19 6 


17 0 


C 22 H 22 ClFaN 3 0 2 


4 72.0 


10.4 


4 4 


Example ia/ 


171 


l -21 n 23 k -- L 2 M 3 , -'2 


a 0 a n 

1i V . u 


O Hi 
ij . zi 


A O 


T-n ~\ T n O 


no 


r* u Pi M_r\_ 
*^ 2 1ii 2 4v.u-l* 3 w 2 


386.0 


10.3 


53 


Example 19 9 


173 


C 21 H 23 C1N 4 04 


431. 0 


14.6 


68 


Example 2 00 


174 


C22H23CIF3N3O2 


454.0 


10.4 


46 


Example 201 


175 


C 21 H 23 BrClN 3 0 2 


464.0 


13.4 


58 


Example 202 


176 


n _ u . _ r 1 _i\r.n_ 


420,0 


12.7 


60 


Example 203 


177 


C 21 H 22 Cl3N 3 0 2 


454 . 0 


13.2 


58 ; 


Example 2 04 


178 


C2 2 H 22 CiF 4 N 3 0 2 


472.0 


12.9 


55 


Kxamp±e zua 


179 


L- 2 in 2 jUi2 J1, 3 w 2 


a 0 a ri 


j > • ~> 


63 


Example 2 06 


ion 

-L VJ 


/~_ . u. rl M.n„ 

>_- 2i l.x 24 — J-i., jw Z 


386. 0 


24.2 


quant 


Example 2 07 


181 


C 21 H 23 C1N 4 0 4 


431. 0 


1.0 


1 


Example 2 OB 


182 


C„H^C1F 5 N 3 0, 


468 . 0 


15.1 


65 


Example 2 09 


183 


C 22 H 25 BrClN 3 0 2 


478.0 


18. 0 


75 


Example 210 


184 


C :!; ;H 23 Ci 2 N 3 C, 


4 3 4.0 


16. 3 


75 


Example 211 


185 


C 22 H 2 ,Ci 3 N,0 2 


468.0 


18.6 


79 


Example 212 


186 


C 23 K 2 , j ClF 4 Nj0 2 


486.0 


16.5 


68 


Ex ample 213 


187 


C 22 H 25 C1 2 N 3 0 2 


434.0 


14 .4 


66 


Example 214 


188 


C 22 H 2li ClN 3 0 2 


400. 0 


14 . 0 


70 


Example 215 


189 


C 22 H 25 C1N 4 0 4 


445. 0 


16. 8 


76 


Example 216 


190 


C 26 H 2 5C1F 3 N 3 0 2 S 


536. 3 


17 .7 


66 


Example 217 


191 


C 25 H :5 BrClM 3 0 2 S 


546. 0 


20.4 


75 


Example 218 


_92 


C 25 H 25 C1 2 N 3 0,S 


502.0 


16.9 


67 


Example 219 


193 


C 25 H 24 C1 3 N 3 0 2 S 


536. 0 


18 . 3 


68 


Example 22 0 


I 194 


r- tj n r m n c 

Wf) i *Z4^ J -'- <J"3^2^ 


554 . 0 


19.4 


70 


Example 221 


195 


C 25 H 23 Cl 2 N 3 0 2 S 


502 . 0 


19. 1 


7b 


Example 222 


196 


C 25 H 26 CiN 3 0 2 S 


4 68.0 


16.0 


68 


Example 223 


I 197 


C 2 5H 2 ^C1N 4 04S 


c 1 0 r\ 
~j j. ~j . u 


1 Q / 
J. O a 1 


n 0 


Example 22 4 


198 


C 26 H 25 C1F 3 N 3 0 2 S 


536. 0 


13.9 


52 


Example 22 5 


199 


C 25 H 25 BrClN 3 0 2 S 


546.0 


12. 9 


47 


Example 22 6 


| 200 


C 2 sH 2b Cl-,N 3 0 2 S 


502 . 0 


15.6 


62 


Example 227 


201 


C 25 H 24 Cl5N 3 0 2 5 


536.0 


17.3 


64 


Example 22 8 


202 


C 26 H 24 C1F, : N 3 0 2 S 


554.0 


15.4 


5 6 


Example 22 9 


203 


C 25 H 25 C1 2 N 3 0 2 S 


502 . 0 


13 . 5 


54 


Example 230 


204 


C 25 H,cClN 3 0 2 S 


468 . 0 


13.7 




Example 231 


205 


r* Tl 1 1\T /"v O 


513.0 


13.9 


54 




one 


Cy/jH — ClFsNsC^S 


546 . 0 


10.0 


37 


Example 233 


207 


C 23 H 2 -BrClN 3 0 4 S 


558 . 0 


17 . 1 


61 


Example 234 


208 


C ?3 H 2 -.C1 2 N 3 0 4 S 


512. 0 


17 . 0 


66 



237 
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209 


C 23 H2sCl;.N 3 0 4 S 


546. U 


/ . 3 


27 


KxamDle 236 


210 




r r- / n 
J D4 . U 


-in o 

± y . 


/C o 


Example 237 


211 


/-l TT f 1 111 f"V C 

2 3 n 2 7 ^ - 1 - 2 ^ 3 u 4 *-* 


512. 0 


7.9 


31 


t-i -i _ o o o 


on 

£ X £ 




478,0 


13,7 


57 


Fvamnl o 9 ^ Q 
"""'"f^"- ' 


213 


C 2 3H27C1N 4 04S 


523. 0 


5.5 


21 



Example 240: Preparation of («) -3- [N-{ 3-Fiuoro-5- 

(trif luoromethyl) benzoyl }glycyi] amino-1- (3 , 5-dimethyiisoxazoi-4- 
ylmethyl) pyrrolidine (Confound No. 1191) . 

A solution of 3-fluoro-S- ( trif luoromethyl ) benzoyl chloride (0. 058 mmol) 
in dichioromethane (1 mL) was added to a mixture of (J?)-l-(3,5- 
dimethyiisoxazol-4-ylmethyl) -3- (glycylaininc ) pyrrolidine (0.050 mmol) and 
piperidinomethylpolystyrene (58 mg) in chloroform (0.2 mL! and dichioromethane 

(0.75 mL) . After the reaction mixture was stirred at room temperature for 2 
h, methanol (1.0 mL) was added and the mixture was stirred at room temperature 
for 30 min. The reaction mixture was loaded onto Varian™ SCX column, and washed 
with CH3OH (16 mL) . Product was eluted off using 2 N NH 3 in CK3OH (6 mL) and 
concentrated to afford (i?) -3- [N- { 3-f luoro-5- 

(trifluoromethyl)benzoyliglycyl] amino-1- (3, S-dimethylisoxazol-4- 

ylmethyl) pyrrolidine (Compound No. 1191) (19.5 mg, 88%): The purity was 

determined by RPLC/MS (100%); ESI/MS m/e 443.2 (M + +H, C^H^F^Oj) . 

Examples 241-265. 

The compounds of this invention were synthesized pursuant to methods of 
Example 240 using the corresponding reactant respectively. The ESI /MS data and 
yields are summarized in Table 4. 



Table 4 





Lompounu 
No. 


Molecular Formula 


ESI /MS m/e 


Yield (mg) 


Yield (%) 


Example 241 


1192 


C20 H22 F4 N4 03 


443.2 


19.2 


87 


Example 242 


1193 


C2 0 H23 F3 N4 04 


441. 0 


17.5 


79 


Example 2 43 


1194 


C21 H22 F6 N4 03 


493 . 0 


20.4 


83 


Example 2 44 


1195 


CI 9 H23 Br N4 03 


435. 1 


lb. □ 


l i 


Example 2 45 


1196 


/-.-in tin Mt; r\t~ 


4 02.2 


16.2 


81 


Example 246 


i i q n 


C2 0 H22 F4 N4 03 


4 4 3.2 


17 . 6 


80 


TTva 1 <= ? A 1 


1198 


CI 9 H23 CI N4 03 


391.0 


15.5 


84 


Example 2 48 


1199 


C2 0 H2 6 N4 03 


371. 0 


16.1 


87 
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Example 24 9 


1200 


C19 H22 C1Z N4 UJ 


425 . 0 


18 . 0 


8 5 


Example 2 50 


12 01 


^ -1 n ttlfl no liT Jl /^O 

n^<i ini 


o n o n 

J -J ■ u 


J. o * o 


o t 
<j -j 


Example 2 51 


i o m 


C20 H22 F4 N4 03 


44 3.2 


16. 8 


76 


Example 252 


1203 


C22 H2 4 F3 N3 03 


436.2 


17.1 


79 


Example 2 53 


1204 


C23 H23 F6 N3 02 


488.2 


18 . 1 


74 


Example 254 


1205 


C21 H24 Br N3 02 


430. 0 


17.5 


81 


Example 255 


12 06 


C21 H24 N4 04 


397.0 


16.2 


82 


. 


1207 


C22 H23 F4 N3 02 


438 . 2 


17 . 5 


80 


Example 257 


1208 


C21 H24 Cl N3 02 


386.0 


15. 8 


82 


Example zoo 


12 09 


C22 H27 N3 02 


q a a n 


it; n 
j — i ■ / 


8 6 


m "1 „ O C ft 


loin 

-L J- V 


C21 H23 C12 M3 02 


420.0 


17 . 8 


85 ! 


Example 2 60 


1211 


C21 H23 F2 N3 02 


388.0 


16. 3 


84 


Example 2 61 


1212 


C22 H23 F4 N3 02 


436 .2 


17.4 


80 


Example 262 


1213 


C24 H24 Cl F6 N3 02 


536.2 


24.0 


90 


Example 2 63 


1214 


C23 H24 Cl F4 N3 03 


486.2 


22.2 


91 


Example 264 


1215 


C22 H24 C13 N3 02 


467 . 9 


20.9 


8 9 


Example 265 


1216 


C22 H24 Cl F2 N3 02 


1 o o . u 


19.3 


89 



Example 266: Preparation of (U) 1- (4 Cnlo-obenzyl) -3- [ { H- { 4- 
(dimethYl^iixuo;berizoyl)glycYl}amino]pyrrolidj.r.e (Compound No. 952). 

A solution of (R) -1- ' 4-chlorcbenzyl) -3- (glycylamino) pyrrolidine (13.8 
mg, 0.052 mmol) in CHCl 3 (2 mL) was treated with Et 3 N (0,021 mL, 0.15 mmol) , 
4- (dimethylamino) benzoic acid (10 mg, 0.061 mmol), EDCI (10.2 mg, 0.053 mmol) 
and HOBt (7.5 mg, 0.055 mmol). The reaction mixture was stirred at room 
temperature for 16 h. The solution was washed with 2 N aqueous NaOH solution 
(2 mL x 2) and brine (2 mL) , and dried by filtration through a FTFE membrane 
usina CH 2 C1? (3 mL) . Concentration afforded the desired material (compound No. 
952) (24.9 mg, quant) : The purity was determined by RPLC/MS (91%) ; ESI /MS m/e 
415.0 (M + +H, C 22 H 27 C1N 4 0 2 ) . 

Examples 267-347. 

The compounds of this invention were synthesized pursuant to methods of 
Example 2 66 using the corresponding reactant respectively. Solid-phase 
extraction (Varian™ SCX column) or chromatography (HPLC-C i6 ) , if needed, afforded 
the desired material. The ESI /MS data and yields are summarized in Table 5. 



Table 5 
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Compound 
No. 


Molecular Formula 


Ebl/Mo m/e 


Yield (mg) 


Yield ( o ) 


Example 267 


951 


C22 H24 Cl N3 04 


430. 0 


26.3 


quant 


Example 2 68 


953 


C2 6 H29 Cl N1 UZ 


429.0 


2 8.8 


quant 


Example 269 


954 


/-I'll TTIC IT A /"\0 

L.^11 riiL-J ^Jl in 1 \J£. 


a n i n 
i \j j. ■ <j 


O ~7 Q 
t~ 1 • ^> 


quant 


i o n r\ 


Q £ c. 

' ■ — < — ' 


C22 H27 Cl N4 02 


a i r n 


2 6,8 


quant 


Example 271 


956 


C21 H24 Cl N3 03 


402.0 


10.3 


51 


Example 272 


957 


cz u azz ci jmj uj 


388 . 0 


1 . 4 


7 


Example 273 


958 


C21 H24 Cl N3 03 


402.5 


1.2 


6 


Example 274 


959 


C22 K2 5 Cl N4 03 


429.5 


4.7 


22 


Example 275 


960 


C2 3 H2 7 Cl N4 03 


443.0 


10. 9 


49 


Example 276 


961 


C21 H2 5 Cl N4 02 


401. 0 


28.4 


quant 


example z / / 


9 62 


C22 H2 7 Cl N4 02 


415.0 


24. 9 


quant 


Example 278 


963 


C21 H24 Cl N3 OS 


402,0 


4 . 4 


22 


Example 27 9 


964 


C22 H24 Cl N3 04 


430 . 0 


29 . 5 


quant 


Example 2 0U 


965 


uzj nzo ci ui 


44 4.0 


27 . 2 


quant 


Example 2 81 


966 


C22 H2 4 Cl N3 03 


414 . 0 


27 . 0 




Example 2 82 


967 


C2 3 H2 6 Cl N3 03 


428.0 


27 . 0 


quant 


Example 2 83 


968 


C22 H23 Cl N4 02 


411. 0 


21.4 


quant 


Example 2 84 


969 


C23 H25 Cl N4 02 


425. 0 


27 . 6 


quant 


Example 285 


970 


C22 H27 Cl N4 02 


415.0 


28 . 6 


quant 


Example 286 


971 


C23 H29 Cl N4 02 


429 . 0 


27 . 9 


quant 


Example 287 


972 


C20 H23 Cl N4 02 


387.0 


26.2 


quant 


Example 28 8 


973 


C21 K2 5 Cl N4 02 


4 01.0 


2 6.8 


quant 


Example 28 9 


974 


C20 H23 Cl N4 02 


3 8 7. 0 


26.6 


quant 


Example 290 


975 


C21 H2 5 Cl N4 02 


4 01.0 


28.2 


quant 


Example 291 


976 


C22 H23 Cl N4 02 


411.0 


29.2 


quant 


Example 292 


977 


C23 H25 Cl N4 02 


425.0 


29.5 


quant 


Example 293 


978 


C2 0 H21 Cl N6 02 


413 . 0 


2.2 


11 


Example 2 94 


97 9 


C21 H2 3 Cl N6 02 


427.0 


10.2 


4 8 


Example 295 


980 


C22 H25 Cl N4 03 


429.0 


28. 8 


quant 


Example 296 


981 


C23 H27 Cl N4 03 


44? . 0 


11 . 9 


54 


Example 2 97 


: 982 


C22 H27 Cl N4 02 


415 . 0 


27 . 4 


quant 


Example 298 


983 


C23 H2 9 Cl N4 02 


429 . 5 


2 8.1 


quant 


Example 299 


| ■y o i 


TJOyl f 1 »to /o o 

Lil W-> 


a no n 


27.7 


quant 


f i,-*™^ i o n n 

Hj^lCllll^ _L. -J ^ V 


985 


C22 H2 6 Cl N3 03 


416. 0 


28.6 


quant 


Example 3 01 


1149 


C21 H28 N4 04 


401 


15.5* 


38 


Example 302 


1150 


C21 H2 8 N4 03 


385 


10.9* 


28 1 


Example 3 03 


1151 


C21 H25 F3 N4 03 


439 


17.3* 


39 


Example 3 04 


1152 


C21 H24 F N5 03 


415 


12 . 7* 


30 
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Example 305 


1153 


321 H24 CI Nb OJ 


4 JU 


17.5* 


4 1 


Example 30 6 


1131 


„zz nz / i\~> uo 




zu • u 




Example 307 


1J.JJ 


C19 K23 F3 N4 04 


42 9 


13.8* 


32 


c. „ -3 n q 


1156 


C21 H30 N4 04 


403 


17 . 7* 


43 


Example 309 


1157 


C18 H24 N4 03 S2 


409 


12 . 6* 


30 | 


Example oil) 


1158 


C19 H23 C12 N5 03 


440 


16.9* 


38 


Example 311 


1159 


C22 H31 N5 06 


462 


38.6* 


85 


Example 312 


1160 


C20 H26 Br N5 03 


464 


20.4 


45 


Example 313 


1289 


C20 H27 N5 04 


403 


5.8* 


14 


Example 314 


1Z9U 


cz i ^ in j wo 


a ri n 
1 u u 


(l n it 
u . z> 


1 n 


Example 315 


1 1 Ci1 
^ -L 


r"~) a uoo kt /i no 

\_.Z_. "1 Hi- U ill 


405 


22.4 


68 


Example 316 


1292 


C22 H27 Br N4 02 


461 


23.8 


15 


Example 317 


1293 


C22 H23 F4 N3 02 


438 


20.9 


59 


Example jib 


1294 


C22 K23 F4 N3 02 


438 


20.8 


59 


Example 319 


1295 


C23 H31 N3 03 


398 


17.5 


54 


Example 32 0 


1296 


C2 0 H25 M3 02 S2 


404 


18.8 


58 


Example 3 21 


izy / 


C21 H24 F3 N3 03 


424 


18.1 


53 ; 


Lxampie ozz 


1388 


/- i u-DO m C r\ Q 
LZi XloZ ii wo 


417 


7.4* 


24 


Example 323 


1389 


C19 H22 N6 04 


399 


15.2 


48 


Example 324 


1401 


C2 3 H2 5 Cl N4 02 


425 


8.3* 


16 


Example 325 


1402 


C24 H32 N4 05 


4 57 


8.3* 


15 


Example 32 6 


1403 


C20 H24 N4 02 


353 


14.8 


52 


Example 327 


14 04 


C2 0 H2 4 N4 02 


353 


17 . 0 


60 


Example 328 


i 1405 


C21 H2 6 N4 02 S 


399 


17.3 


5 4 


Example 329 


1407 


C22 H2 8 N4 02 S 


413 


19.1 


57 


Example 330 


1 4 1 0 


C19 H24 N4 03 


3 5-7 


9.7* 


59 


Example 331 


! 1769 


C22 H2 6 Cl F3 N4 OS 


519 


11.6* 


2 0 


Example 332 


1 / /u 


UZO HZ D l^_L^ IN O U1 


c c n 

JJ7 


I O ~\ -tc 
J. -J ■ J. 


9 1 


Example 333 


_L / / 1 




4 8 4 


12.7* 


23 


Example 334 


1772 


C28 H39 N5 04 


510 


5.5* 


9 


Example 335 


I 1773 


C2 8 H37 N5 04 


509 


6.2* 


11 


Example 3Jb 


1774 


C28 K34 N6 06 


551 


13. 6* 


22 


Example 337 


2039 


C19 H24 N4 02 


341 


5.2* 


14 i 


Example 33 8 


2 04 0 


C22 H27 N3 04 


398 


2.0* 


5 


Example 339 


2041 


C23 MZbi NJ UJ 


395 


6.2* 


15 


Example 34 0 


2042 


no / 1NO **J<L 


A I O 
I -L ~» 




g 


Example 341 


n n A o 
V "i -J 


r '24 H31 N 3 02 


394 


6 . 8* 


17 




2044 


C25 H28 N4 04 


449 


8 . 7* 


16 


F.xamnl r 34 3 


2045 


C2b nzy Cl Mb U4 


525 


11.4* 


1 9 


Example 344 


2046 


C27 H32 N6 04 


505 


7.7* 


13 
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Example 34 5 


2047 


C28 H32 N4 04 




10.0* 


1 8 


Example 34 6 


ZViB 


lzo nj / IN J 


C O /I 
*J -I 




5 


example oi / 


o n a n 


C28 H37 N5 04 


509 


5.3* 


9 



*Yield of TFA salt. 



Example 348: Preparation of {P.) -1- (4-Chlorobenzyl) -3- [ {N- (2-amino-5- 

lidine (Comr>ound Ho. 1084) . 

U1J.U j. wucu i. w j; a / y j. j; wj | i r j * * 

5 A solution of {R) -1- ( 4-chlorobenzyl) -3- (giycyiamino) pyrrolidine (0.050 

mmol) in CHC1 3 (2 mL) was treated with 2-aimno-5-chlorobenzoic acid (0.060 mmol) 
»Tirl H-i i ^OT^rOTDVXca rbodiimide (0.060 mmol) . The reaction mixture was stirred dt 
room temperature for 15 h. The mixture was loaded onto Varian™ 3CX column, and 
washed with CH 3 0H (15 mL) . Product was eluted off using 2 N NH 3 in CH 3 0H (5 mL) 
10 and concentrated to afford (_R) -1- (4-chlorobenzyl) —3-{A T - (2— amino— 5— 
chlorobenzoyl) glycyl} amino] pyrrolidine (CompoundNo. 1084) (12.7 mg, 60%): The 
purity was determined by RPLC/MS (87%); ESI /MS m/e 421.0 (M + +H, C 20 H22Cl 2 N 4 O 2 ) . 

Examples 349-361. 

15 The compounds of this invention were synthesized pursuant to methods of 

Example 34 8 using the corresponding reactant respectively. If the starting amine 
remained, treatment with isocyanatomethylated polystyrene (50 mg) in CHCI3 (1 
mL) at room temperature, filtration and concentration afforded the desired 
material. The ESI /MS data and yields are summarized in Table 6. 

20 

Table 6 





Compound 

No . 


Molecular Formula 


ESI/MS m/e 


Yield (mg) 


Yield (%) 


IT. 1 „ 1 1\ 0 

Lj^CUll^ J- <^ *J -J. -> 


108 5 


C 20 H22ClNs°4 


432 . 0 


4 . i 


19 


Example 350 


1086 


C,nH 23 CiN 4 0 2 


387 . 0 


7.9 


41 | 


Example 351 


1087 


C22H23C1N40;, 


411. 0 


15. 0 


73 


Example 352 


1088 


C 18 K 2 „ClN30j 


362. 0 


12.9 


71 


Example 3 53 


1089 


C22H22CIFN4O2 


429.0 


16.0 


75 


Example 354 


1090 


C 2 2H 26 ClN 3 0j 


416.0 


15. 8 


76 


Example 355 


1091 


CZ1H24CI2N4O, 


"35.0 


10.9 


50 


Example 356 


1 nno 

X V ZJ 


n u r* 1 M„ n . 

l-21 rl 24 , ~- Li>l 5 v -'4 


44 R . n 


7 . 9 


35 


Example 357 


1093 


r^H^ni N„o-, 


401. 0 


9 . 5 


47 


Example 35 8 


1094 


C23H25CIN4O2 


425 . 0 


-in n 
± J . O 


n a 
/ 1 


Example 359 


1095 


CjcH^^ClNsO; 


376. 0 


13.5 


72 


Example 360 


j 1096 


C23H24CIFN4O; 


443. 0 


11.8 


53 
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{Example 361 | 1097 



430 . 0 



15. 1 



7 0 



Example 362: Preparation of (J?) -1- (4-Chlorobenzyl) -3- [ { N- (3-bromo-4- 
methylbenzoyl ) glycyl } anu.no ] pyrrol idine (Compound No. 1098) . 

A solution of (J?) -1- (4-chlorobenzyl) -3- (glycylamino) pyrrolidine (0.050 
mmol) in CHC1 3 (1.35 mL) and tert-butanoi (0.15 mLi was treated with 3- 
bromo-4-methylbenzoic acid (0.060 mmol), diisopropyicarbodiimide (0.060 mmol) , 
and HOBt (0.060 mmol). The reaction mixture was stirred at room temperature 

shed with 
nn ? N WH - 



for 15 h. The mixture was loaueu uhl.u uaij.au j^./v l,uxuhui, anu *va 



CH3OH/CHUX3 i:i (.1^ miij anu ^ruun ji' "'-^J • ' iuuul -^ <=j-ui-«=>-i "j-*. 

in CH3OH (5 mL) and concentrated to afford (J?) -1- (4-chlorobenzyl) -3- [ {JV- (3- 
bromo-4-methylbenzoyl) glycyl) amino] pyrrolidine (Compound No, 1098) (11.6 mg, 
50%): The purity was determined by RPLC/MS (94%); ESI /MS m/e 466.0 
(C 21 H23BrClN 3 02) . 



Examples 363-572. 

The compounds of this invention were synthesized pursuant to methods of 
Example 362 using the corresponding reactant respectively. Preparative TLC, 
if needed, afforded the desired material. The ESI/MS data and yields are 
summarized in Table 7. 

The following 3 compounds were obtained as byproduct of Compound Nos. 
1415, 1416, and 1417, respectively. 

1419: 7.9 mg, 38% yield; ESI /MS m/e 419.0 (C 2 oH 2 ;<ClN,|O z S) . 

1420: 7.1 mg, 36% yield; ESI/MS m/e 399.2 ( C 2 iH ;6 N 4 0 2 S ) . 

1421: 7.4 mg, 37% yield; ESI /MS m/e 404.2 ( C 19 II Z5 N503S ) . 



Table 7 





Compound 
No . 


Molecular Formula 


ESI /MS m/e 


Yield (mg) 


Yield (%) 


example 363 


-1 r, n r> 


^ 2 0 11 2 0 c ^ - 1 - r 1 * 3 u Z 


470.0 


3 . 1 


13 


tt- ,w,~ 1 ~ Q £ /I 

JJj.A.clILlp J, t= — ' vj "I 


110 0 


C , r , H 2 0 C 1 -7 FN - ; 0 --• 


424.0 


3.1 


15 


Example 3 65 


1101 


C 21 H 23 C1IN 3 0 2 


512.0 


12.5 


49 


Example 366 


1102 


C 21 H 23 C1N 4 0 4 


431.2 


7.7 


36 


Example 3 67 


1103 


C 22 H 26 BrN 3 0 2 


44 6.0 


13. 8 


62 


Example 3 68 


1104 


C 2 iH 23 BrFN s 0 2 


450.0 


16.5 


74 


Example 3 69 


1105 


C21H23CIFN3O0 


4U4 . 2 


±q . 1 


7 3 


Example 370 


1106 


C 22 H 2S IN;0 2 


492.0 


-10 c; 

J. u ■ *J 


7 5 



O /I Q 

£j ~I u 
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Example 371 


1107 


C 22 H 2G N 4 0 4 


411.2 


15.2 


74 


Examole 372 
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Reference Example 4: Preparation 01 (s)-3-[N-{3- 

( trif luoromethyl ) benzoyl } glycyl J aminopyrrolidine . 

A suspension of (S) -1- (4-chiorobenzyl) -3- [JV- { 3- 

(trif luoromethyl) benzoyl } glycyl J aminopyrrolidine (2.93 g, 6.66 mmol) and 
Pd(OH) , in 5% HC0 2 H/methanol (70 mL) was stirred at 60 °C for 3 h. The Pd catalyst 
was filtered off through Celite, and the filtrate was concentrated. To the 
residue was added 2N aqueous NaOH solution (100 mL) and the mixture was extracted 
with ethyl acetate (100 mL x 3) . The combined extracts were washed with brine, 
dried over anhydrous sodium sulfate, filtered, and concentrated. Column 
chromatography (Si0 2 , AcOEt /MeOH / Et 5N = 85/10/5-60/30/5) gave (S) -3- [IV- { 3- 
(trifluoromethyl)benzoyl)glycyl]aminopyrrolidine (1.70 g, 81%) as an oil: X H 
NMR (CDCI3, 270 MHz) 0 1.76 (d, J = 7.3 Hz, 1 H), 2.07-2.25 (m, 1 H) , 2.81- 
2.98 (m, 2 H), 3.02-3.11 (rn, 2 H), 4.12 (s, 2 H) , 4.41 (br, 1 H) , 6.90 (br, 1 
H), 7.45 (br, 1 H) , 7.58 (dd, J = 7.3 and 7.3 Hz, 1 H) , 7.77 (d, J = 7.3 Hz, 
1H), 8.02 (d, J = 7.3 Hz, IK), 8.11 (s, 1 H) ; ESI /MS m/e 316.0 (M'+H, C 14 H 16 FjN 3 0 2 ) . 

/ d) -3- [ w- ( 3- (Trif luoromethyl ) benzoyl } glycyl 1 aminopyrrolidine was also 
prepared pursuant to the above method using the corresponding reactant: 1.4 9 
g, 68%; The product showed the same 5 H NMR and ESI /MS with those of ( S) -isomer . 

(R) -3- [JV-{2-Amino-5- (trif luoromethyl) benzoyl | glycyl] aminopyrrolidine 
was also prepared pursuant to the above method using the corresponding reactant: 
316 mg, 93%; ESI/MS m/e 331.2 (M + +H, C 14 H r ,F,N 4 0,) . 

(£) _3_ [ jv- { 2- ( tert-Butoxycarbonylamino) -5- 
(trifluoromethoxy) benzoyl) glycyl] aminopyrrolidine was also prepared pursuant 
to the above method using the corresponding reactant: quant; *H NMR (CDCl 3 . 
400 MHz) 6 1.51 (s, 9 H) , 1.60-1.70 (m, 2 H) , 2.10-2.25 (m, I H) , 2.80-2.88 (m, 
1 H), 2.89-2.98 (m, 1 H) , 3.04-3.18 (m, 2 H) , 4.05 (d, J = 4.9 Hz, 2 H) , 4.43 
(br, 1 Hi, 6.15 (br, 1 H) , 7.03 (br, i H) , 7.32 (d, J =9.3 Hz, 1 H) , 7.38 (s, 
1 H] , 8 . 42 (d, J = 9.3 Hz, 1 H) . 
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Example 573: Preparation of <i<) -3- [{N- (2- ( fcerfc-Butoxycarbonylamino) - 
5-trifluoromethyibenzoyi) glycyl }amino] -i- (4-chlorobenzyl) pyrrolidine. 

A solution of {R) -1- (4-chlorobenzyl ) -3- (glycyl amino) pyrrolidine (5.0 g, 
18.7 mmol ) in dichioromethane (100 mL) was treated with EtsN (2. 9 mL, 20.5 mmol) , 
( terc-Dutoxycdiuonyiaiuiiiui -j- \i-i.±i-j.uuiuiiicuiijj.,ucu«.uj.^ doxu x ~ . <- , , ^.w.^ 

n * t-,t-^^.t- / -j n ~ on c v««,~1 \ ,,,1 urwtt- I ? R /-y 9fl ^ Tr»mr>1 ^ The r-e» r--t- -i <™.n mivfnrp 

mmol ) , HjD^± \ o . z> y , ^. <j ■ -j iluluj-i. ; tm^. Hi • j ......^j. , . ^ — . 

was stirred at room temperature overnight. To the reaction mixture was added 

9 m ~ ~i , r. Munn = ^ 1 n-h -i I RC\ mT.l anH the mixture was extracted with di — 

1^ Cl»^ >_"-lO L_J W J_ i-. « * - W , 

chloromethane . The extract was dried over anhydrous Na 2 SO/. filtered, and 
evaporated. Column chromatography (Si0 2 , hexane/ethyl acetate = 1/1-1/4) 
afforded (JR) -3- [ { jV- (2- ( tert-butoxycarbonyiamino) -5- 

trifluoromethylbenzoyl) glycyl) amino] -1- ( 4-chlorobenzyl) pyrrolidine (9.41 g, 
91%) as a white amorphous solid: ESI/MS m/e 555.2 (M*+H, C26H30CIF3N4O4 ) . 

Reference Example 5: Preparation of (P.) -3- [ { N- (2- ( teri- 
butoxycarbonylairj.no ) - 5 - trif luoromethylbenzoyl ) glycyl } amino ] pyrrolidine . 

A mixture of (R) -3- [ { N- (2- ( tert-butoxycarbonylamino) -5- 

trif luoromethylbenzoyl) glycyl } amino] -1- (4-chlorobenzyl) pyrrolidine (6.3 g, 
11.4 mmol), Pd(0H) 2 (1.68 g) , HC0 2 H (3.7 mL) , and methanol (80 mL) was stirred 
at 50 °C overnight. After the mixture was cooled to room temperature, the Pd 
catalyst was filtered off through Celite and the filtrate was concentrated. 
Column chromatography (3i0 2 , AcOSt, AcOEt/MeOH = 5/1-4/1) gave [R) - 3- [ { N- 
(2— ( te2't— but oxyca rbonylamino ) — 5 — 

4- -ci kar,^n,jl \ nl irr<\r~l laminnl nvrrnl irlinp ( & . A? n . 90%) as a white solid: 

LJ Lll UUl.UlLLt k.liyi-wv.uiw)i / y-^J jt I — JJTJ ^ ' ' 

*H NMR { CDCI3 , 400 MHz! £1.48 (s, 9 H) , 2.0-2.4 (m, 2 H) , 3.42-3.71 (m, 5 H) , 
4.00-4.22 (m, 2 H) , 4.56 (br, 1 H) , 7.48 (d, J = 9.0 Hz, 1 H) , 7.93 (s, 1 Hi, 
8.17 (br, 1 H) , 8.33 (d, J = 9.0 Hz, 1 H) , 8.45 (br, 1 H) . 

Example 574: Preparation of <S) -l-Benzyl-3- [I7-{ 3- 

(trifiuoromethyl) benzoyl } glycyl 3 aminopyrrolidine (Compound No. 239) . 

A solution of (S)-3-[W-{3- 

(trif luoromethyl ) benzoyl ] glycyl] aminopyrrolidine (0.060 mmol ) in CH-CN (1 . 1 mL) 
and (piperidinomethyl) polystyrene (2.6-2.8 mmol/g, 30 mg) were added to a 
solution of benzyl bromide (0.050 mmol) in CH 3 CN (0.4 mL) . The reaction mixture 
was stirred at 4 5 °C for 5 h. After the mixture was cooled to room temperature, 
the resin was removed by filtration and the filtrate was concentrated. The 
residue was resolved in CH : ,CN (1.0 mL) and phenyl isocyanate (0. 008 mL, 0.05 
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mmol) was added. The mixture was stirred at room temperature for 1 h, loaded 
onto Varian™ SCX column, and washed with CH 3 OH (15 mL) . Product was eluted off 
using 2 N NH 3 in CH 3 OH (6 mL) and concentrated to afford (S) -l-benzyl-3- [ N- 
{ 3- ( trif Iuoromethyl ) benzoyl ) glycyl] aminopyrrolidine (compound No . 239) (9.0mg, 
5 44%): The purity was determined by RPLC/MS (99%); ESI/MS m/e 406.0 (M + +H, 
C21H22F3N3O2) • 

Example 575: Preparation of {R) -1- ( 4-Butylbenzyl) -3- [ { N- (3- 
trifluoromethylbenzoyl) glyoyl }amino3pyirrolidine (Compound No. 1648). 

in to a mixture of (i?) -3- [ N- { 3- 

(trif Iuoromethyl) benzoyl } glycyl] aminopyrrolidine (0.050 mmol), 4- 

butylbenzaldehyde (0.18 mmol), NaBHjCN (0.23 mmol), and methanol (1.85 mL) was 
added acetic acid (0.060 mL) . The reaction mixture was stirred at 60 °C for 
12 h . The mixture was cooled to room temperature, loaded onto Varian rM SCX column, 

15 and washed with CH 3 OH (15 mL) . Product was eluted off using 2 N NH 3 in CH 3 0H 
(5 mL) and concentrated to afford (i?) -1- (4-butylbenzyl) -3- [ { JV- tS- 
trif luoromethylbenzoyl) glycyl } amino] pyrrolidine (Compound No. 1648) (20.6 mg, 
89%): The purity was determined by RPLC/MS (91%); ESI/MS m/e 462.2 (M + +H, 
C 25 H 3 oF3N 3 0 2 ) . 

20 

Examples 576-738. 

The compounds of this invention were synthesized pursuant to methods of 
Examples 574or 575 using the corresponding reactant respectively. Preparative 
TLC or chromatography (HPLC-C a ,), if needed, afforded the desired material . The 
25 ESI /MS data and yields are summarized in Table 8. 



Table 8 





Compound 
No. 


Molecular Formula 


ESI /MS m/e 


Yield (mg) 


Yield (%) 


Example 57 6 


24 0 


C21H21FAN3O2 


424.0 


10.2 


48 


Example 57 7 


241 


C 21 H 2 iClF 3 N30 2 


440.0 


12.1 


55 


Example 57 8 


242 


C 2 iH 2C .Cl 2 F3N 3 0 2 


474 . 0 


13. 9 


59 


Example 57 9 


243 


C 21 H 2 c:Cl 2 F 3 N30 2 


474.0 


13. 8 


58 


Example 58 0 


24 4 


:• .N. ,();• 


420 . 0 


13. 1 


62 


Example 581 


245 


C 2 iH 2 iF^N 3 0 2 


A O / f\ 


-it n 
± j. . y 




Example 582 


O A C. 


i~ tj r* 1 T.T 

^21 li 21 v -^- 1 - i - o 1,| 3^2 


4 4 0.0 


8 . 5 


39 i 


TP.,-,™,^ 1 m 

U^CAALl^ ^ ^ — 1 — ' 


247 


C 2i H-: C1?F 3 N 3 0 2 


474 . 0 


10.5 


44 


Example 58 4 


248 


C 22 H 24 CF 3 NjO; 


436.0 


11.0 


51 



25 1 



WO 99/25686 



PCT/US98/23254 



Example 585 


249 


3 2 2H2iClF 6 N 3 0, 


474.0 


12 . 8 


54 


Example 58 6 


Z3U 


d2 2 H 2 4F3N 3 0 2 


a 0 n n 

~1 U • vj 


11 n 
11 • u 


52 


i-i ~\ can 

EjAdlllpJ-t: JO ( 


O C 1 
£~ U J. 




424.0 


13.5 


64 


Example 58 8 


252 




436. 0 


11. 8 


54 


Example 58 9 


253 


C2 2 H24F3N 3 0 2 


420. 0 


11. 1 


53 


Example nyu 


254 


C 2 iH 2 f,ClF3N 4 04 


485.0 


2.4 


10 


Example 591 


255 


C 21 H 21 F 3 N 4 0 4 


451.0 


12 . 2 


54 


Example 592 


256 


C 21 H 21 F 3 N 4 0 4 


451. 0 


11.4 


51 


Example 593 


257 


C,->H 21 F fi N-,0;> 


474 . 0 


11. 1 


47 


Example 


25 8 


^24^26 r 3«3"4 


a -7 0 n 
4 / 0 . \f 


1 5 3 


64 


m 1 — cnc 


o c a 

£*~) -J 


W2 1A 23^ J -*- J A « 


420.0 


6.4 


31 


Example 596 


260 


C 2 iH2oCl2F3N 3 0 2 


474 . 0 


12.1 


51 


Example 5 97 


261 


C 2 2H 21 C1F 6 N302 


474 .0 


13. 6 


57 


Example 5 98 


262 


C 21 H 21 BrF 3 N 3 0 2 


484.0 


15.2 


63 


Example 599 


263 


C 21 H 21 BrF 3 N 3 0 2 


484 . 0 


14.5 


60 


Example 600 


264 


CjvHjeFjNjOi 


498.0 


9.3 


37 


Example 601 


265 


C 21 H 2 iBrF 3 N302 


484 . 0 


11.6 


48 


Example 602 


266 


C 22 K 22 F 3 N304 


450.0 


8.9 


40 


Example 603 


2 67 


C00H-4F3N3O: 


436. 0 


10.3 


47 


Example 604 


268 


C 2 3H 2 5F 3 N403 


463.0 


6.3 


27 


Example 605 


259 


C22H24F3N304S 


484.0 


8 . 0 


33 


Example 606 


270 


C 2 3H 2 4F 3 N 3 04 


464 . 0 


8 . 9 


38 


Example 607 


271 


C 2 iH 2 --,F 5 N 3 0„ 


442. 0 


6.1 


28 


Example 608 


272 


C2iH 2 2F 3 N30 3 


422.0 


13 . 6 


59 ; 


Example 609 


273 


C 22 H 21 F 3 N402 


4 31.0 


12 . 6 


59 


Example 610 


2 7 4 


C : . 2 H 21 F : N40,. 


431.0 


7.7 


36 


Example 611 


275 


C 22 H 21 F3N402 


431.0 


12 . 7 


53 


Example 612 


27 6 


C21H20F5N3O2 


a A 0 n 
H *i £. . U 


in "7 

J — L . / 


53 


n -! _ r i o 

CiXcLIUpj-e OIJ 


o n n 

l i 


r- u IT _ M _ rv 


4 82.0 


9 . 5 


3 9 


Example 614 


27 8 


C23H24F3N5O4 


464 . 0 


13 . 0 


56 


Example 615 


279 


C2 2 H 2 iF f N 3 03 


490.0 


10.4 


42 


Example 616 


280 


C 22 H 21 F G N 3 03 


490. 0 


12.0 


49 | 


Example 617 


; 281 


C 22 H 22 F 3 N 3 04 


450.0 


4.9 


22 


Example 618 


282 


C 25 H 3 oF3Ni02 


4 62 . 0 


12 . 0 


52 


Example 619 


283 


C 20 H 25 F3N4O3 


425.0 


8.1 


38 


Example 62 0 


284 


L- 2 7n 2 5^xr 3iY3VJ 2 


vJ _1_ w » V 


4 . 8 


1 9 


rp — 1 „ /CO 1 


O Q R 
£ O J 




4 06.0 


4 . 8 


24 : 


Example 622 


! 286 


C 21 H 21 F 4 N30 2 


424 . 0 


4 . 5 


2 1 


Example 623 


287 


C7lrt7lClt 3 N 3 U 2 


440.0 


5 . 8 


O fZ 


Example 624 


288 


r. :: ci-.f n,c 


474 . 0 


8.1 


34 
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Example 62.5 


289 




474.0 


8 . 0 


34 


Example 62 6 


2 90 


C 22 H2,iFjN 3 0 2 


yi o n n 
1 u • vj 


a n 

u ■ \J 


O Q 


T-i n _ o -7 

EjAdUipj-t: 1 


o m 
^ ^ -l 


U TT .M.O_ 


424 . 0 


6.2 


29 


Example 628 


292 


C 21 H 21 C1F 3 N 3 0 2 


440 . 0 


4.5 


20 


Example 629 


293 


C 21 H 20 Ci 2 F 3 N 3 O 2 


474 . 0 


5.1 


22 


Example 630 


294 


C 22 H 24 CF 3 N 3 0 3 


436.0 


4.2 


19 


Example 631 


295 


C 22 H 21 C1F 6 N 3 0 2 


474.0 


6 . 0 


25 


Example 632 


296 


C 22 H 24 F 3 N 3 0, 


420.0 


4.3 


21 


Example 633 


297 


C 21 H 21 F 4 N 3 O z 


424 . 0 


8.2 


39 


Example bJ« 


298 


C 22 H 24 F 3 N 3 0 3 


A -} rz A 
1 _> u . w 


1 o o 
J. ^. . ^ 


5 6 


m i „ r^c 

CjAdlLLp-LC UOU 


O Q Q 


rv . u . . t? . M - n .. 

W2 1A 2 4*- .^J^Z 


420.0 


8 . 1 


39 


Example 636 


300 


C 21 H 2 oClF 3 N 4 0, 


485.0 


13.7 


57 


Example 637 


301 


C 21 H 21 F 3 N 4 0 4 


451. 0 


15.1 


67 


Example too 


302 


C 21 H 21 F 3 N 4 0 4 


451.0 


16.6 


74 | 


Example 639 


303 


C 22 H 21 F 6 N 3 0 2 


474.0 


12 . 6 


53 


Example 64 0 


304 


C ;H .•• NO- 


478.0 


14 . 5 


61 


Example 641 


305 


C 22 H 23 C1F 3 N 3 0 2 


420. 0 


8.4 


3 7 


Example 642 


30 6 


C 2 1 ^ 2 0 C 1 2 ^ 3 N 3 0 2 


474 .0 


13.5 


57 


Example 643 


307 


C 22 H 21 Cl F c N 3 0 2 


474.0 


3.7 


16 


Example 644 


308 


C 2 iH 21 BrF 3 N 3 0 2 


484.0 


7.2 


30 


Example t>43 


309 


C 21 H 2 iBrF 3 N 3 0 2 


484. 0 


6.7 


28 


Example 64 6 


310 


C 27 H 26 F 3 N 3 0 3 


498. 0 


4 . 2 


17 


Example 647 


311 


C 2 iH : -,BrF 3 N 3 0 2 


484.0 


6.3 


26 


Example 648 


312 


C 2 ,H 22 F;,N 3 0 4 


450.0 


2.4 


11 


Example 64 9 


313 


c 22 i; 2 ,f- ; n 3 0; 


436. 0 


1 . 9 


Q 




314 


•j- r .N 


4 63. 0 


5 . 0 


22 


Example 651 


315 


C 22 H 2 ,F 3 N 2 0 4 S 


484 . 0 


2.5 


10 


Example 652 


i Jib 


C 23 H 24 F 3 N 3 0 4 


A C. 1 A 


•J • o 


-i / 


Example 653 


11 T 
O X / 




442.0 


4 . 5 


20 


Example 654 


318 


C 2 iH 22 F 3 N 3 0 3 


422. 0 


7 . 9 


34 


Example 655 


i 319 


C 22 H 2! F 3 N 4 0 2 


431. 0 


6.5 


30 


Example 656 


320 


C 2Z H 2i F 3 N 4 0 2 


431 . 0 


14.2 


66 


Example 657 


321 


C 22 H 2i F 3 N 4 Q 2 


431 . 0 


14 . 9 


69 


Example 65 8 


322 


C 21 H, c F b N 3 0 2 


442.0 


13 . 6 


62 


Example 65 9 


323 


C 2 7H 2 fF 3 N 3 0 2 


482.0 


3.9 


16 


Example 660 


324 


C 23 H 24 F 3 N 3 0 4 


a a a n 


1 C O 

J- • £~ 


6 6 1 


XL a. cmip j. c: uui 


TOR 


r* . _u. . tr ,M. rv 

v '22 il 2 i 1 - b** 


490 . 0 


16 . 1 


66 


Example 662 


326 


C 22 H 2i F e N 3 0 3 


490.0 


13 . 6 


56 


Example 663 


327 


C 22 H? 2 F 3 N 3 0 4 


450.0 


5 . 4 


2 4 


Example 664 


328 


C .II.-F-N .0- 


462 . 0 


10.9 


4 7 
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Example 7 05 


1301 


C24 H28 F3 N3 05 


4y b 


12 . 6 


53 


Example 7 06 


1302 


k^ai nza to mo wo 


*± U1 


O A C 

H. . -> 


qUSnt 


Example 707 


i ~> r\ o 
U \J o 


C23 K25 Br F3 N3 04 


544 


22.2 


86 


TT., „ 1 C\Q 
ij^.CHlL^ J- ^ ' 


13 04 


C2 9 H30 F3 N3 04 


542 


28 . 6 


quant 


Example 7 09 


1305 


C26 H26 F3 N3 03 


486 


35.4 


quant 


Example 71U 


1306 


C24 H28 F3 N3 04 


480 


8.1 


35 


Example 711 


1307 


C23 H26 F3 N3 05 


A P 9 


9 7 Q 


cjusnt 


Example 712 


1308 


C23 H24 F3 N3 03 


448 


5.9 


28 


Example 713 


1309 


C23 H25 F3 I N3 04 


592 


24 . 0 


85 


Example 111 


1310 


t~zz hzi ro wo ui 


/ICO 
1 O 


O A 
J . *4 


-i a 


Example 715 


± O J. X 




450 


3 . 4 


16 \ 


IT — > mr\ ~1 di / 1 f\ 


1312 


C21 H21 F3 I N3 02 


532 


18. 1 


72 


Example 717 


1313 


C21 H21 Br F3 N3 02 


484 


17.4 


76 


Example 718 


1314 


CI 9 HI 9 F3 N4 04 S 


4 57 


16.8 


77 


Example 719 


1315 


C20 H22 F3 N3 03 


410 


13. 6 


70 


Example 720 


1316 


C22 H2 0 CI F6 N3 02 


508 


18.6 


77 


Example 721 


1317 


C21 H2 0 Cl F3 N4 04 


485 


17 . 0 


74 


Example 7 22 


1318 


C21 H20 Cl F4 N3 02 


4 56 


17.0 


78 


Example 723 


1319 


C21 H20 Cl F4 N3 02 


4 5 8 


17. 6 


81 


Example 724 


1320 


C21 H2 0 Br F4 N3 02 


502 


18.5 


77 


Example 725 


1390 


C2 6 H32 F3 N3 02 


476 


16. 1 


51 


Example 7 2G 


1391 


C2 3 H2 6 F3 N3 02 


4 34 


20. 0 


76 


Example 727 


1392 


C22 H23 Cl F3 N3 02 


454 


20 . 0 


67 


Example 728 


1393 


C23 H2 6 F3 N3 02 


434 


20.1 


70 


Example 7 29 


1394 


C22 H2 3 F3 N4 04 


465 


18 . 4 


60 


Example 730 




C23 H24 F3 N3 02 


4 32 


21.4 


7 5 


Example 731 


1396 


C2 6 H2 6 F3 N3 02 


470 


20 . 4 


66 


Example 732 


1397 


UZl tizu tsrz co jno 


562 


-i/i c 

-LI . O 


C. A 


Example 733 


n -t n a 


r>^n r*l O r\0 

^Z.^. l.t-t. *~/A.C~ L- — ' H -/ 


4 8 8 


10.8 


47 


Example 734 


1399 


C22 H22 C12 F3 N3 02 


468 


9.4 


40 


Example 735 


1400 


C22 H23 Cl F3 N3 02 


454 


19.1 


88 


Example 736 


1614 


C22 H21 F6 N3 S 


506. 0 


24.2 


96 


Example 737 


| 2050 


C2 0 K22 F3 N3 02 S 


426 


6.0 


3 0 | 


Example 738 


2051 


C21 H23 F3 N4 02 


421 


6.5 


32 



■+■%/■■; ^,1-1 « 4= n~iTr , 7\ nit- 



Examples 739-748. 

The compounds of this invention were synthesized pursuant to methods of 
Example 738 using the corresponding reactant respectively. Preparative TLC, 
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if needed,- afforded the desired material. The .ESI/MS data and yields are 
summarized in Table 9. 

Table 9 





compound 
No. 


Molecular Formula 


ESI /MS 


Yield 

(mn \ 


Yield (%) 


Example 739 


1650 


r-. A T T *""> 1"1 Tnl Ml /~< 

oz*± n/D TO l^O Ui 


a a a n 
4 *i u . u 


O (~1 /I 

U . *T 


9 1 


Example 7 40 


1706 


C23 H25 F3 N4 03 


463.2 


3.7 


11 


Example 741 


1707 


C22 H25 F3 N4 02 S 


467.0 


10.3 


29 


Example 742 


17 08 


C23 H27 F3 N4 02 


449.2 


11.4 


34 


Example / 4 J 


1709 


C24 H2 9 F3 N4 02 




n t *"> 


A A 
1 -a 


Example 744 


1775 


C22 K25 F3 N4 04 


4 67.2 


9.2 


26.3 


Example 7 45 


1776 


C22 H25 F3 N4 04 


467 .2 


8.9 


25.4 


Example 74 6 


1787 


C24 H2S F3 N4 02 


4 63 . 2 


5.6 


16.1 


Example /4/ 


1802 


k^z.o nz, / r -> hi \J*i 


481.2 


11.7 


32.5 


Example 74 8 


1803 


C22 H25 F3 N4 Q3 


451.2 


9,6 


28.4 I 



Example 749: Preparation of (R) —3— [ { N- (2— Amino -5- 

trifl\icrcir.ethoxybenzoyl} glycyl} amino] -1- ( 3-hydroxy-4- 
methoxybenzyl) pyrrolidine (Compound No. 1896) . 

10 To a mixture of (J?) -3- [N- { 2- ( tert-butoxycarbonylamino) -5- 

| trif luoromethoxy) benzoyl ) glycyl] aminopyr rolidine (0.050 mmol), 3-hydroxy- 
4-methoxybenzaldehyde ( 0 . 060 mmol) , NaBH 3 CN (0.15 mmol), and methanol (1.3 mL] 
was added acetic acid (0.050 mL! . The reaction mixture was stirred at 60 °C 
for 8 h. The mixture was cooled to room temperature, loaded onto Varian™ SCX 

15 column, and washed with CH 3 0H (10 mL) . Product was eluted off using 2 N NH 3 in 
CH 3 OH (5 mL) and concentrated. To the resulting material was added 4 N HCi in 
1,4-dioxane and the solution was stirred overnight at room temperature. 
Concentration and preparative TLC gave (i?) -3- [ [N- (2-amino-5- 

trif luoromethoxybenzoyl) glycyl ) amino] -i- ( 3-hydroxy-4- 

20 methoxybenzyi) pyrrolidine (Compound No. 1896) (9.1 mg, 38%): The purity was 
determined by RPLC/MS (93%); ESI/MS m/e 483 (M T +H, C 22 H 7 sF 3 N 4 0 5 ) . 

Examples 750-757. 

rnu~ /^-F t-l-i -i c lrnrpntinn TaT r* f-i ^iml'hp.si 7pd niirsil^nh to methods of 

1 I1C UUlU^JUUll^lJ w J. j... v — - , ■ . ■ -■ — - —J- £ ~ ~ 

OK tt. „ n/ia ,.c; n n -n-,^ r>Arrp=;nnnHinn rear.hant resDectivel v. The ESI/MS data and 

£j\J Hi^\CllLLp_L 13 UU illy .111- v_- w i_ — r ^ — t- _4 

yields are summarized in Table 10. 



256 



WO 99/25686 



PCT/US98/23254 



Table 10 





Compound 
No . 


Molecular rormuia 


ESI /MS 
m/ e 


Yield 
(mg) 


i/: - T -J f O. \ 

nciu \ -o ; 


Example 7 50 


189/ 


CZZ tlZS i-'J 1M4 uj & 


4 83 


ZZ . 1 


r\ a n 
r 1 . J. 


T-i.. i _ n c n 

ILXcimpxt: / J-L 


i o a q 

-LU ^ U 


C23 H27 F3 N4 03 


465 


12 . 2 


52 . 5 


Example 7 52 


1899 


C24 HZV t'J N4 UJ 


479 


14 . 4 


60.2 


Example 7 53 


1900 


C22 K25 F3 N4 05 


4 83 


2.6 


io.8 ; 


Example 7 54 


1901 


C24 H2 9 F3 N4 03 


479 


14.5 


60. 6 


Example /oo 


19 02 


C23 H2 5 F3 N4 04 


479 


1 O Q 


50.2 


Example 75 6 


1 m c 


C23 H27 F3 N4 05 


4 67,2 


2,5 


6 , 7 




1916 


C22 H2 5 F3 N4 04 


4 67.2 


3.1 


8.9 



Example 7 58 : Preparation of (K) -3- [ { N- (2-Amino-5- 

(trif luoromethyl) benzoyl) glycyl }amino] -1- ( 4 -vinylbenryl) pyrrolidine 
(Compound No. 1701) . 

A mixture of (R) -3- [ { N- (2-amino-5- 

(trif luoromethyl) benzoyl) glycyl } amino] pyrrolidine ( 0 . 050 mmol ) , 4-vinylbenzyl 
chloride (9.9mg, 0 . 065 mmol ), piperidinomethylpolystyrene (60 mg), acetonitrile 
(1.0 mL) and chloroform (0.30 mL) was stirred at 50 °C for 12 h. The reaction 
mixture was cooled, loaded onto Varian 71 ' 1 SCX column and washed with CH 3 0H (15 
mL) . Product was eluted using 2 N NH 3 in CH 3 0H (5 mL) and concentrated to afford 
ib)-3-[ [N- (2 -amino- 5- ( trif luoromethyl ) benzoyl ) glycyl ) amino] -1- (4- 
vinylbenzyll pyrrolidine (Compound No. 1701) (19.6 rug, 88%): The purity was 
determined by EPLC/MS (92%) ; ESI/MS m/e 547.2 (M +K, C^HvtClFsN^ ) . 

Examples 759-762 

The compounds of this invention were synthesized pursuant to methods of 
Example 758 using the corresponding reactant respectively. Preparative TLC. 
if needed, afforded the desired material. The ESI /MS data and yields are 
summarized in Table 11. 



Table 11 





Compound 
No . 


Molecular tormuia 


tsi / HI/ e 


Yield (my) 


\7 J. _ 1 _J / O. \ 
IltlU \-Q 1 


Example 759 


1702 


CZZ F3 M4 UJ 


451.2 


r O 
D . O 


n a 
£. 4 


Example 7 60 


t i r\ o 

_L / W -J 


uoq t?i M/l riA 


465 , 2 


5 . 0 


22 


Rxamnl p 7 61 


1704 


C21 WZi F3 N4 UJ 


4 37.2 


2 0.9 


9 6 


Example 7 62 


1705 


C21 H21 C12 F3 N4 02 


489 . 2 


9.3 


38 
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Example 763: Preparation of \K) -3- [ {N- ( 2 -Amino -5 - 

(trifiuoromethoxy) benzoyl) glycyl } amino] -1- <2 , 4-diehlorobensyl) pyrrolidine 
(Compound No. 1»05) . 

r „ _.: „ H / D\ T I M- I 9-ami i-io-S- 

y >\ UliXLULC "J. I'M ^ II-" \- — - 

i j ; j:i j-l , . \ 1 « ~ ~. > 1 \ /.l tt/ujI \ :a tyi -i t-i 1 nifrrnl i Hi np ( f) 0^0 rrnnn 1 ) . 9.4 — 

UrXllUULUmcLlJUAy^yciiiu^±/yijf^jf-i.j«""-»"jrj'-'-*^-*-"- — r - 

jj _t_t i - „v, i^^^o in flfin mmnl ^ , n-irM=i"iHi nnmp1"hvl no! ust.vrene ( 60 ma 1 . 

UJ-*-ll±ULUJJCLlZ.yX ^UJ-U^J.«v- t ^ . w i.uUl» ^ti f~I j r j — - j ' " _»'« 

acetonitrile (0.8 mL) and chloroform (0.5 mL) was stirred at 60 °C for 12 h. 

The reaction mixture was cooled,, loaded onto Varian* " SCX column and washed witn 
10 50% CHCI3/CH3OH (10 mL) and CH3OH (10 mL) . Product was eluted using 2 N NH 3 in 

CH3OH (5 mL! and concentrated. To the resulting material was added 4 N HC1 in 

1.4-dioxane (2 mL) , and the solution was stirred overnight at room temperature. 

Concentration and preparative TLC afforded (j?) -3- [ { N- (2-amino-5- 
( trifiuoromethoxy) benzoyl ) glycyl } amino] -1- ( 2 , 4-dichlorobenzyl ) pyrrolidine 
15 (Compound No. 1905) ( 17 - 6 mg, 70% ) : The purity was determined by RPLC/MS (93% ) ; 

ESI /MS m/e 505 (M T +H, C 2 iH 21 Cl 2 F3N 4 0 3 ) . 



Examples 764-770 

The compounds of this invention were synthesized pursuant to methods of 
20 Example 7 63 using the corresponding reactant respectively. The ESI/MS data and 
yields are summarized in Table 12. 



Table 12 





C crop ound 
No * 


Molecular Formula 


ESI /MS m/e 


Yield (mg) 


Yield (%) 


T7i 1 _ -7 IZ A 


n n n a 

_L ^ \J <_» 


C22 H23 F3 N4 05 


481 


9.4 


39. 1 


Example 7 65 


1907 


C21 H23 F3 N4 04 


453 


7.5 


33.2 


Example 7 66 


1908 


C22 H25 F3 N4 04 


467 


7.7 


33. 0 


Example 7 67 


2180 


C22 H2 4 Ci F3 N4 02 


469 


1.3 


26 


Example 7 68 


O 1 Q 1 
X <J J- 


C2 3 H2 5 F3 M6 03 


491 


4 . 3 


52 


Example 7 69 


2182 


Ciy tiZZ fj N3 uz s 


442 


1 . U 


51 


Example 7 70 


1 n n n 
± z> >j ^ 


C23 H25 F3 N4 03 


4 63 


8 . 7 


37.6 



25 

Example 771: Preparation of (R) -3- [ { N- (2-Amino-5- 

trif luoromethoxybenzoyl) glycyl } amino ] -1- (2-amino-4-chiorobenzyi) pyrrolidine 

(Compound No. 1921) . 

A mixture of ( R) -3- [ { N- ( 2-amino-5- 

30 trif luoromethoxybenzoyl) glycyl} amino] pyrrolidine (0.050 mmol), 4-chloro-2- 
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nitrobenzyi chloride (0.050 mmol), piperidinomethylpolystyrene (60 rag), 
acetonitriie (i.O mL) and chloroforin (0.7 mL) was stirred overnight at 50 C. 

, . ■ j 1 ] I . J«J ir-^VT CPV nn 1 11^*, « ^1 t.ri^^Q/^ T.T-i-HV^ 

'ine reaCUlOn IUiXLUIt Wdb UU<_>-LC~l, xuaucu ^nt-w va.L.i_ciii *-i^.i_liiliai unu mukjjj^w "J-i-ii 

i-^n nTr/n /niT /■> T T / -I n ~,T \ «~ r*TJ. nu f 1 ("1 rwT. \ DKrt^nr-+- T.r^c; ol nhoH nc-inrr 9 M MH-. "in 
L.riOl3/ ^n^\JITL \±V ILl-Lt/ aHU ^llj^i luiJ ' • • »->av-^^ ^^-^i.vj ^ — 

tj ^n^^jn \j m.i_ij aim uuiiu^iio^ui-owi ^.w , . ^- — w w — ~_ ~ ^_ — ~ ~— 

™t \ ~~^i-in&D^_r* M^TYi^t'i anH fhp mi yfn rp « 1" i rrpd under H'. at rnnm temne rature 

1LLJ-1 ) Cill'*A. X^U L ^ \ J.^ 11^ , , - — - — --^ - 

for 1.5 h. Filtration, concentration, and preparative TLC afforded (J?) -3- 
[ { N- (2-amino-5-trif luoromethoxybenzoyi) glycyl ) amino] -1- (2-amino-4- 
chlorobenz.yl) pyrrolidine (Compound No. 1921) (2.2 mg, 6%): The purity was 
10 determined by RPLC/MS (81%); ESI/MS m/e 486.2 (M*+H, C 2 iH23ClF3N 5 0 3 ) . 

Example 772: Preparation of (2R) -3- [ [N- <2-Amino-5- 

trif luoromethylbenzoyl ) glycyl } amino] -1- < 4-bromo-2 -f luorobenzyl > pyrrolidine 
(Compound No. 2120) . 

To a mixture of ( -R) -3- [ {N- (2- ( tert-butoxycarbonylamino) -5- 
trifluoromethylbenzoyl)glycyl)amino]pyrrolidine (0.050 mmol), 4-bromo-2- 
f luorobenzaldehyde (0.15 mmol), methanol (1.5 mL) , and acetic acid (0.016 mL) 
was added NaBH 3 CN (0.25 mmol) in methanol (0.50 mL) . The reaction mixture was 
stirred at 50 °C overnight. The mixture was cooled to room temperature, loaded 
onto Varian™ SCX column, and washed with CH 5 OH (5 mL x 2) . Product was eluted 
off using 2 N NH, in CH 3 OH (5 mL) and concentrated. The residue was dissolved 
in methanol (0.25 mL) and 4 N HC1 in dioxane (0.50 mL) was added. The solution 
was q-M rrpH at v-^^m ^ orm-io r a 1" 1 1 r <= f n r 5 h snd nnncpntrat.ed. The residue Was 

WOO O^J-O-A-^VA SA^ J- will L ' ■ J 

dissolved in methanol, loaded onto Varian™ SCX column, and washed with CH3OH 
(5 mL x 2) . Product was eluted off using 2 N NH-, in CH-.OH (5 mL) and concentrated. 
The resulting material was dissolved into ethyl acetate (0.5 mL) , loaded onto 
Varian™ Si column, eluted off using ethyl acetate/rnethanol = 5:1 (6 mL) , and 
concentrated to afford [R) -3- [ { N~ ( 2~amino-5- 

trifiuoromethylbenzoyl) glycyl } amino] -1- ( 4-bromo-2- fluorobenzyl ) pyrrolidine 
(Compound No. 2120) (16.0 mg, 31%) : The purity was determined by RPLC/MS (99%) ; 
ESI /MS m/e 517.0 (M + +H, C 21 H 2 iBrF 4 N 4 0 2 ) , 

Examples 773-793. 

The compounds of this invention were synthesized pursuant to methods of 
35 Example 772 using the corresponding reactant respectively. The ESI/'MS data and 
yields are summarized in Table 13. 
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Compound 
No. 


Molecular formula | esi/ms 

1 m/ e 


Yield 
(mg) 


Yield 

(%) 


Example 7 73 


2083 


r?9 H24 Br Fii N4 04 


o45 . 2 


2 . 9 


I i 


example / /i 


2 08 4 


r^r-in inl t 1 -} ivt/I (~iR 


4 97.2 


r 1 


9 1 


Example 7 75 


2 08 5 


r?2 H?S F3 N4 04 


4 b / . Z 


3 . 1 


13 


Example ; / 1> 


2 08 6 


r?i H2? n F3 N4 03 


471.0 


4 . 6 


Z (J 


Example 777 


2087 




4 64 . 2 


5 . 6 




Example / / o 


2088 


<t-i r nil mo rTC /-\9 


4 92.2 


5 . 9 


24 


Example 7 79 


2089 


fOI UOI T?R AO 


457.2 


4 . 5 


20 


Example fuu 


2090 


l-ir^'-i TTOM TnO M/ ^0 

/ I1Z / r O J11 w_> 


513 2 






TP*. T,r«vO ^ 1 fi 1 
J_J^VCtJllL^ J. » >-> J- 


2118 


no 1 uo"! M4 H4 
UZi ilZ o £ -J 


4 53.1 


2 . 7 


12 


Example 7 82 


2119 


i_z 1 nz o imh 


453 . 1 


4 . 3 


19 


Example 7 83 


2121 


r* 9 9 uoi; \T4 n 4 

L-zZ nZ j r -j in *i 


4 67.0 


1 . 2 


2 


Example 7 84 


2122 


L.Z i nz x c *t m w^. 


4 72 Q 


13 . 1 


28 


Example 785 


2123 


C22 H22 F3 N5 06 


510. 1 


13.1 


ol 


Example 78 6 


2124 


C21 H21 CI F3 N5 04 


500. 1 


15. 6 


62 


Example / a / 


Z 1 Z O 


C22 H24 F3 N5 05 


496.0 


16. 0 


65 I 


Example 788 


2126 


C22 H2 4 F3 N5 04 


480.1 


15. 6 


65 


Example 78 9 


2137 


C22 H24 Cl F3 N4 02 


469.2 


2.6 


11 


Example 790 


2136 


C26 H29 F3 N6 02 


515.3 


25.1 


98 


Example 7 91 


2139 


C20 H24 Cl F3 N6 02 


473.2 


25.0 


98 


Example 7 92 


2149 


C21 H22 F3 N5 05 


482.3 


4.9 


34 


Example 7 93 


2157 


C2? H25 F3 N4 OJ 


451.2 


15.5 


70 



Example 794: Preparation of (R) -3- [ {IT- (2-Aroino-5- 

trifiuoromethyibenzoyi) glyeyl }amino] -1- (2 , 4-dimethoxvpyrimidin-5- 
ylmethyl) pyrrolidine (Compound No. 2175) . 

( £) _ 3 _ [ { jv- (2-Amino-5-trifluoromethylbenzoyl) glycyl) amino] pyrrolidine 
(17.2 mg, 0.04 mmol) was dissolved in THF (1 mL) and 2 , 4-d.imethoxy-5-pyrimidine 
carboxaldehyde (6.7 mg, 0.04 mmol) was added followed by sodium 
triacetoxyborohydride (12.7 mg, 0.06 mmol) and glacial acetic acid (2.4 mg, 0.04 
mmol) . The mixture was stirred at room temperature for 24 h and evaporated. 
The residue was then dissolved in dichioromethane (1 mL) and washed with 1 N 
NaOH solution ( 1 mL) . The organic phase was recovered and evaporated then treated 
with 25% trifiuoroacetic acid in dichioromethane (1 mL) for 1 h at roomte 



. -hn y-a 



and evaporated. The residue was purified using LC/MS to afford (J?)-3-[{A'- 



(2-amino-5-trif luoromethylbenzoyl) glycyl j 

Bn 9i7*;i MR.fi mrr. 78%): 



5-ylmethyl) py: 

determined by RPLC/MS (98%); ESI /MS m/e 483 (M + +H, C 21 H 25 F 3 N s O, 



The Duritv was 
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Examples 795-803. 

The compounds of this invention were synthesized pursuant to methods of 
Example 794 using the corresponding reactant respectively. The ESI /MS data and 
yields are summarized in Table 14. 

5 

Table 14 





C Grn.jp o unci 
No , 


Molecular Formula 


ESI /MS 
m/e 


Yield 
(mg) 


Yield 
(%) 


n 1 _ ■ : t \ tz 


i 1 U J 


CIS H21 F3 N6 02 


411 


2.0 


27 


Example 7 96 


2166 


CIS H2 0 F3 N5 02 S 


428 


9.9 


66 


Example 7 97 


2167 


C24 H2 5 F3 M6 02 


4 87 


15. 1 


73 


Example 7 98 


2169 


C24 H2 9 F3 N4 02 


463 


1.2 


24 


Example 7 99 


2170 


C2 6 H2 5 CI F3 N5 02 


520 


6.0 


4 0 


Example 8 00 


2171 


C19 H2 3 F3 N6 02 


4/5 


16.8 


88 


T-l T _ £1 n 1 

ixdinpie ouj_ 


2174 


C23 H24 Br F3 N4 02 S2 


591 


5.3 


53 


Example 8 02 


2178 


C25 H28 F3 N5 04 


518 


5.4 


62 


Example 8 03 


2179 


C25 H28 F3 N5 03 


502 


6 . 3 


60 



Example 804: Preparation of (R) -1- <2-Amino-4 , 5- 

10 methylenedioxybenzyl) -3- [ <N- <2-amino-5- 

trifluoromethylbenzoyl)glycyl}amino]pyrrolidine (Compound No. 2127) . 

A mixture of [R) -3- [ { N- (2-amino-5- 

trifluoromethylbenzoyl) glycyl } amino] -I- (4, 5-methylenedioxy-2- 
nitrobenzyl) pyrrolidine (30.5mg), 10% Pd-activated carbone (6mg), andmethanol 
15 (3 mL) was stirred under a hydrogen atmosphere at room temperature for 10 h. 
The Pd catalyst was filtered off through Celite, and the filtrate was concentrated. 
Solid phase extraction (Bond Elut™ SI, 20% methanol/AcOEt) afforded (Jl)-l- 
(2-amino-4, 5-methylenedioxybenzyl ) -3- [ {N- (2-amino-5- 

trif luoromethylbenzoyi) glycyl} amino] pyrrolidine (Compound No. 2127) (21.9 mg, 
20 76%): The purity was determined by RPLC/MS (95%); ESI/MS m/e 480.1 (M + +K, 

CzzHvaFsNsOa) . 

~. _ t nr\ c J one 

The compounds of this invention were synthesized pursuant to methods of 
oc i „ on/i „„^„„ ^^»-v-oc!>-,onHn nr< t-m <~t- an t- rpsnpf.ti vsl v. The ESI/MS data and 

Z.«J iLAaiLLp_i.tr u ua±ny nit. j- j- w-f- — ~ — _ L j 

yields are summarized in Table 15. 

Table 15 
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Compound 
No. 


Molecular formula 


cSi/MS 
m/ e 


Yield 
(mg) 


Yield 

(%) 


Pvarnnl i=» ft fl 5 

— 


2128 


C22 H2b F3 No 


466. 0 


8 . 6 


30 


Example dud 


2129 


C22 H2 6 F3 N5 02 


450.1 


13 . 1 


37 ; 



Exarnple 807 : Preparation of (R) -1- (3-Amino-4-chloxobenzyl) -3- [ [N- (2- 
airino-5-trifluoromethylbenzoyl)glycyl}amino] pyrrolidine ( Compound No . 2132) . 

5 a mixture of (R) -3- [ {JV- (2-amino-5- 

trifluoromethylbenzoyl) glycyl} amino] -1- (4-chloro-3-nitrobenzyl) pyrrolidine 
(32.6 mg), 10% Pd-activated carbone (8mg), ethyl acetate (2.7 mL) and methanol 
(0.3 mL) was stirred under a hydrogen atmosphere at room temperature for 15 h. 
The Pd catalyst was filtered off, and the filtrate was concentrated. Solid phase 
10 extraction (Bond Elut™ 31, 20% methanol /AcOEt ) afforded (R) -1- ( 3-amino-4- 
cnioroEenzyi ; -o- i \ 11- \ ^ auu-nw 

trif luoromethylbenzoyl) glycyl) amino] pyrrolidine (Compound No. 2132) (10.5 mg, 
34%): The purity was determined by RPLC/MS (84%); ESI /MS m/e 470.2 (M + +H, 
C 21 H 23 C1F 3 N 5 0 2 ) . 

15 

Example 80S: Preparation of (R) -1- (2-Amino-4 , 5- 

methylenedioxybenzyl) -3- [{N- (2M tert-butoxycarbonylamino) -5- 
trif luoromethylbenzoyl ) glycyl } amino ] pyrrolidine . 

To a mixture of (J?) -3- [{ JV- (2- < tert-butoxycarbonylamino) -5- 
20 trif luoromethylbenzoyl) glycyl) amino] pyrrolidine (0.150 mmol) , 4,5- 
methylenedioxy-2 -nitrobenza ldehyde (0.45 mmol), methanol (4.5 mL), and acetic 
acid (0. 048 mL) was added NaBH 3 CN 10.75 mmol) in methanol (1.50 mL) . The reaction 
mixture was stirred at 5 0 °C overnight. The mixture was cooled to room 
temperature, loaded onto Varian™ SCX column, and washed with CH 3 0H. Product 
25 was eluted off using 2 N NH-, in CH 3 0H and concentrated to afford {R)-3-[{N- 
(2- ( tert-butoxycarbonylamino) -5-trif luoromethylbenzoyl) glycyl } amino] -1- 

™^,,4-,,v-^ n f ( n\ - \ I N- I 9- ( f-prf-hiil-nyura rhonvl amino) -5- 

J-\. ILIJ_^"„ l_ U. J_ <3 wj. — l l * — \ j. a ' 

j_ .. ■ „t-u,,lknv, ^^wl \ vnwl 1 ami nol - 1 - f 4 . S-TTlPthvl Pnp.di OXV~2~ 

Lilil J_ WILIC LHyiiJtll^v y i. / yj-jw-j--; emu j — i-r- j J 

qa -; ■(- v-^K,-,n \r,uvr^i iHinp nrpnarpd above. 10% Pd-activated carbone (22 ma), and 

V7 n± uiwvtu-i,^J./ j^ i /J-J-^- i - j -"-'-' i *- jr r — - f - 

methanol (3.0 mL) was stirred under a hydrogen atmosphere at room temperature 
overnight. The Pd catalyst was filtered off, and the filtrate was concentrated 
to afford (R) -I- (2-amino-4, 5-methylenedioxybenzyl ) -3- [ { JV- (2- ( tert- 

butoxycarbonylamino) -5-trif luoromethylbenzoyl) glycyl ) amino] pyrrolidine 
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(87=1 mg, quant.): Any remarkable by-products were not detected in TLC . 

(R) -i- (3-Amino-4-iriethoxybenzyl) -3- [ { N- (2- ( tert-butoxycarbonylarnino) - 
5-trif iuoromethyiberizoyl ) glycyl } amino] pyrrolidine and {R)-l- (3-amino-4- 

j • jz-i 4_u..-iu~~~~.,i i «i tj^hI \ nnl nvrrAl i Hi np wp rp si c; \/n t hps i 7pd nursu — 

triLlUULUULCUIiy±AJCll£.uyi.; y i-jrx j .aiuj-^wj ri - — - — _ ~j ^ 

4- 4- i-v,„^„ „-f fififi usina i-h <= rnrrpsnnnrlinn reactant resoectivelv . 

dll L. JUC L11UUQ WJ_ l_ij-ll4.il i;-/ J- ^_ \. _■ -j — i _. — - _ j 

(R) -1- (3-Anrino-4-methoxybenzyl) -3- [ {JV- (2- ( ter t-butoxycarbonyiamino ) - 
5-trif luoromethylbenzoyl) glycyl) amino J pyrrolidine: lOi mg, quant.; Any re- 
in markable by-products were not detected in TLC. 

( R) -1- (3-amino-4-methyibenzyi) -3- [ { JV- (2- ( tert-butoxycarbonylamino) - 
5-trifluoromethylbenzoyi)giycyi)amino]pyrrolidine: 97.2 mg, quant.; Any- 
remarkable by-products were not detected in TLC. 

15 Example SOS: Preparation of (R) -1- (3-Amino-4-chlorobenzyl) -3- [ { 27- 12- 

( teirt-butoxycarbcnylamino) -5- 

trif iTioromethylbenzoyl ! glycyl } amino] pyrrolidine . 

To a mixture of (R) -3- [( JV- (2- ( tert-butoxycarbonylamino) -5- 
trif luoromethylbenzoyl ) glycyl) amino) pyrrolidine (0.150 mmol), 4-chloro-3- 

20 nitrobenzaldehyde (0.45 mmol), methanol (4.5 mL) , and acetic acid (0.048 mL) 
was added NaBH 3 CN (0.75 mmol) in methanol (1.50 mL) . The reaction mixture was 
stirred at 50 °C overnight. The mixture was cooled to room temperature, loaded 
onto Varian™ SCX column, and washed with CH 3 OH. Product was eluted off using 
2 N NH- in CH-.OH and concentrated to afford ( R) -3- [ { JV- (2- ( tert- 

25 butoxycarbonylamino ) -5-trif luoromethylbenzoyl ) glycyl } amino] -i- ( 4-chioro-3- 
nitrobenzyl ) pyrrolidine . 

A mixture of (£) -3- [ {JV- (2- ( tert-butoxycarbonylamino) -5- 

trif luoromethylbenzoyl) glycyl } amino] -1- (4-chloro-3-nitrobenzyl) pyrrolidine 
prepared above, 10% Pd-activated carbone (22 mg) , ethyl acetate (2.7 mL) and 

30 methanol (0.3 mL) was stirred under a hydrogen atmosphere at room temperature 
for 15 h. The Pd catalyst was filtered off, and the filtrate was concentrated 
to afford (i?) -1- ( 3-amino-4-chlorobenzyl ) -3 - [ { JV- ( 2- ( tert- 

butoxycarbonylamino ) -5-trif luoromethylbenzoyl ) glycyl ) amino] pyrrolidine 
(89.7 mg, quant.): Any remarkable by-products were not detected in TLC. 
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Exairrple 810: Preparation of (R) -1- (3-Aitu.no-4-hydroxybenzyl) 3- [ {«- (2- 
Amino-5-trifluoromethylbenzoyi) giycyi} amino] pyrrolidine (Compound No . 2187} , 

A solution of (_R) -1- ( 3-amino-4-hydroxybenzyl ) -3- [ {N- (2- ( tert- 
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butoxycarbonyiamino) -5-trif luoromethylbenzoyl > glycyl } amino] pyrrolidine (20 
mg) , prepared pursuant to methods of Example 808, in 4 N HC1 in dioxane (2.0 
mL) was stirred at room temperature overnight. After the solution was 

(_:uiiL;t;ijiL.j_cn_c:^i, <~ix^ i.^o_u^^^ v^a.^^v^^ v -^.^ me L-llclil^j- , _^v^^^^ v^^.^^.. 

column washed with CH3OH, and eluted off using 2 N NH-< in CH^OH. Concentration 
and preparative TLC (Si0 2 , AcOEt/MeOH = 4:1) afforded (R) -1- ( 3-amino-4- 
hydroxybenzyl ! 3- [ { N- (2-Amino-5- 

trif luoromethylbenzoyl) glycyl } amino] pyrrolidine (Compound No. 2187) (9.6 mg, 
59%) : The purity was determined by RPLC/'MS (86%); ESI/MS m/e 452.3 (M + +H, 
C 2 iH 24 F3N 5 03) . 

Example 811: Preparation of {H) -3- [ { 2J- (2-Aird.no-S- 

trif luoromethylbenzoyl) glycyl } amino] -l-{ 4-chloro-3- 
( dimethyl amino) benzyl fpyrrolidine (Compound No. 2133). 

To a mixture of (R) -1- ( 3-amino-4-chlorobenzyl ) -3- [ IN- ( 2- ( tert- 
butoxycarbonylamino) -5-trif luoromethylbenzoyl) glycyl ) amino] pyrrolidine 
(44 . 9 mg) , methanol ( 0 . 95 mL) , acetic acid (0. 05 mL) , and 37% aqueous HCHO solution 
(0.15 mL) was added NaBH 3 CN (38 mg) . The reaction mixture was stirred at 50 °C 
overnight. The mixture was cooled to room temperature and evaporated. To the 
residue was added 2 N aqueous NaOH solution and ethyl acetate, the organic layer 
was separated, and the aqueous layer was extracted with ethyl acetate. The 
combined organic layers were dried and concentrated, and the residue was loaded 
onto Varian™ SCX column and washed with CHjOH . Product was eluted off using 
2 N NH- ; in CH-,OH and concentrated. The residue was dissolved in 50% cone. 
HCl/dioxane and the solution was stirred at room temperature for i h. The 
reaction mixture was adjusted to pH 10 with 5 N aqueous NaOH solution and extracted 
with ethyl acetate (2 times) . The combined extracts were dried over Na 2 S0«, 
filtered, and evaporated. Preparative TLC (Si0 2 , 20% MeOH/AcOEt) gave [R)~ 
3- [ {A- ( 2 -amino-5-trif luoromethylbenzoyl) glycyl) amino] -1- { 4-chloro-3- 
(dimethylamino) benzyl) pyrrolidine (Compound No. 2133). (10.9 mg, 28%): The 
purity was determined by RPLC/MS (95%); ESI /MS m/e 498.3 (M T +H, C^H-ClFoNjO, ) . 

Examples 812-814. 

The compounds of this invention were synthesized pursuant to methods of 
Example 811 using the corresponding reactant respectively. The ESI/MS data and 
yields are summarized in Table 16. 
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Compound 
No. 


Molecular tomuia 


ESI /MS 
m/ e 


Yield 
(mg) 


Yield 

(ft) 


Example 812 


2134 


C 24 H 28 F 3 N 5 04 


508.4 


19.0 


50 


T-i "1_ O'lO 

JD^clIL^JXt: ox _) 


j. —» -* 




4 94 .4 


21.8 


50 


Example 814 


2136 


C24H30F3N5O2 


1 / D . 1 


2 9.2 


69 



Example 815: Preparation of (R) -3- [{N= (2=.Amino-*5- 

trifluoromethylbenzoyl) glycyl } amino] -1- <3-methylamino-4- 
nyaroxyDenzyi / pynuxiuxnc ^uh^uuhm . . 

m_ • -.j...-- ^. ■£ t D\ —1 — t Q — r» m i n A-i - VnrH vuK^n 7ul \ - ^— T / f 9 — / t" f=> r f — 

butoxycarbonylamino) -5-trifluoromethylbenzoyl) glycyl } amino] pyrrolidine 
(27.3 mg, 0.049 mmol), 37% HCHO solution (4.0 mg, 0.049 mmol), acetic acid [0.10 
mL) and methanol (1.3 ml.) was added NaBHjCN (9.2 mg) in methanol (0.2 mL) • The 
reaction mixture was stirred at 60 °C overnight. The mixture was cooled to room 
temperature, loaded onto Varian™ SCX column, and washed with CH 3 0H (5 mL x 2) . 
Product was eiuted off using 2 N NH 3 in CH 3 OH (8 mL) and concentrated. 

The resulting material was dissolved in methanol (1 mL) and 4 N HCl in 
dioxane (1.0 mL) was added. The solution was stirred at room temperature for 
3 h. After the solution was concentrated, the residue was dissolved in methanol 
(1 mL) , loaded onto Varian™ SCX column, washed with CH 3 OH ( 5 mL x 2 ) , and eiuted 
off using 2 N NH :; in CH 3 OH (8 mL) . Concentration and preparative TLC (SiO;) 
afforded [R] -3- [ [N- (2-amino-5-trifluoromethylbenzoyi ) giycyi ) amino] -1- (3- 

methylamino-4-hydroxybenzyl) pyrrolidine (Compound No . 2158) (4.3 mg, 19%): The 
purity was determined by RPLC/MS (71%); ESI /MS m/e 4 80.3 (M*+H, C 22 H 26 F 3 N & 0 3 ) . 

t-i T _ o-l<r. ^.-^ +- i r*-r-t n -P f P\ -1 - f^-lr-ofirl ami nn-i-mp+>invvVip»n7vl \ -5- 

£j.K«ullj~>-l.t=: c o_^=^,«j-a wj-w** w-. — v ~ — - j- j— . - 

[{17- (2-amino-5-triflucromethylbsnzoyl) glycyl } amino] pyrrolidine (Compound No. 
2152) . 

To a solution of ( J?) -1- (3-amino-4-methoxybenzyl) -3- [ { JV- (2 - ( tert- 
butoxycarbonylamino) -5-trifluoromethylbenzoyl) giycyi } amino] pyrrolidine 
(50.5 mg)in pyridine (1 mL) was added acetic anhydride (1 mL) . The reaction 
mixture was stirred at room temperature overnight and methanol was added. The 
mixture was evaporated, and 1 N NaOH solution was added. The mixture was 
extracted with ethyl acetate and the organic layer was concentrated. Preparative 
TLC gave (R) -1- ( 3-acetylamino-4-methoxybenzyl ) -3- [ {N- (2- ( tert- 

butoxycarbonylamino) -5-trifluoromethylbenzoyl ) glycyl ) amino] pyrrolidine . 

The resulting (R) -1- ( 3-acetylamino-4-methoxybenzyl ) -3- [ [N- (2- ( tert- 
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butoxycarbonylaird.no) -5-trif iuoromethyibenzoyi ) glycyi) amino] pyrrolidine was 
dissolved in 50% 6 N hydrochloric acid in dioxane and the solution was stirred 
at room temperature for 2 h. The mixture was adjusted to pH 10 with 5 M NaOH 
solution, and extracted with ethyl acetate. The organic layer was evaporated 

AcOEt/MeOH = 4:1] afforded (J?) -1- (3-acetylamino- 



allU pltpdldLiVd liiv, \ t jj.^2r 
A 4-1 U^v,^r,1 \_T_r; AF_ I 9 _ =iTYin r*r\ — ^ — 

trif Iuoromethyibenzoyi ) glycyi } amino] pyrrolidine {Compound No, 2152) (3.7 mg, 
8%) : The purity was determined by RPLC/MS (100%); ESI/MS m/e 508.3 (M + +H, 

C 24 H 2 bF3N 5 04) . 

Examples 817-819. 

The compounds of this invention were synthesized pursuant to methods of 
Example 816 using the corresponding reactants respectively. The ESI/MS data 
and yields are summarized in Table 17. 

Table 17 





Compound 
No. 


Molecular Formula 


ESI/MS 
m/e 


Yiel d 
(mg) 


Yi eld 

[%) 


Cvnmr^l ft 1 7 


2150 


C23H25C1F3N503 


512 . 3 


3 . 8 


9 


Example 818 


2151 


C24H2 6F3N505 


522.2 


3.1 


8 


Example 819 


2153 


C24H2 8F3N503 


4 92 . 3 


4 . 3 


10 



SOJ.U UIUII 



blituxyud rbuuylaiulnw } ~5 tllf J 



Example 820: Preparation of (K) -3- [ [N- (2-Aimno-5- 

trif Iuoromethyibenzoyi) glycyi } amino] -1- (benz [d] oxazol-5-yl ) pyrrolidine 
(Compound No. 218 3) . 

V i_ \ r\ I J. ' \ cuill 

'-•'J J-^— ' 

mg) , prepared pursuant to methods of Example 808, in THF (2 mL) was treated with 
triethyl orthoformate (0.020 mL, 3,3 eq) and pyridiniump-toiuenesulphonate (1.2 
mg, 0.4 eq) The reaction mixture was stirred overnight under reflux. After 
cooling to room temperature, the mixture was concentrated. The residue was 
dissolved in AcOEt, loaded onto BondEiut™ Si column, eiuted off using ethyl 
acetate/methanoi = 4/1, and concentrated. 

The resulting material was dissolved into AcOEt (1.5 mL) , and 4 N HC1 
in dioxane (0.5 mL) was added. The solution was stirred at room temperature 
overnight, adjusted to pK 10 with 5 M NaOH aqueous solution, and extracted with 
AcOEt. The extract was concentrated and purified by PTLC (Si0 2 , AcOEt/MeOH = 
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4:1) to afford (J?) -3- [ { N- (2-amino-5-trif luoromethylbenzoyl ) glycyl) amino] -1- 
(benz [d] oxazol-5-yl) pyrrolidine (Compound No. 21S9) (0.5 mg, 3%) : The purity 
was determined by RPLC/MS (97%); ESI /MS m/c 462.3 (M + +H, C 22 H 22 F 3 N 5 0 3 ) . 

„ 1 „ DOI • Cwinarafinn n€ (TH -3- [IN- (2 -Amino- 5- 

jiAcLiii^a.c w«.j.. - — — . *- ' - - • 

trif luoromethylbenzoyl) glycyl } amino] -1- (benzo fc] thiadiazol-5-yl) pyrrolidine 
(Compound No. 2 IS 3) , 

To a mixture of 5- (hydroxymethyi ) benzo [c] thiadiazoie (8 . 3 mg, 0.050 mmoi) , 
ini nsri Hi nnme.hhvl ) Dolvstvrene (86 ma), and chloroform (1 mL) was added 

*£-— — — — — ' ' ^ " 

methanesulfonyl chloride (0.0042 ml) and the mixture was stirred at room 
temperature for 1.5 h. Acetonitrile (1 mL) and (R) -3- [ { (2- ( tert- 
butoxycarbonyiamino) -5-trif luoromethylbenzoyl ) glycyl ) amino ] pyrrolidine 
(0.060 mmoi) was added and the reaction mixture was stirred at 50 °C for 3 h. 
After cooling to room temperature, phenyl isocyanate (30 mg) was added, and the 
mixture was stirred at room temperature for 1 h, loaded onto Varian™ SCX column 
and washed with CH 3 OH (5 mL) and CHCl 3 (5 mL) . Product was eiuted using 2 N NHj 
in CH 3 OH (3 mL) and concentrated. 

The resulting material was dissolved into dichloromethane (1 mL) , and 
1 M chlorotrimethylsilane and 1 M phenol in dichloromethane (1 mL) was added. 
The solution was stirred at room temperature for 5 h, loaded onto Varian™ SCX 
column and washed with CHjOH and dichloromethane. Product was eiuted using 2 
NNHj in CHjOH and concentrated. Preparative TLC (Si0 2 , AcOEt/MeOH = 3:1) afforded 

/ r>\ o_ r j ^n-^-tri f 1 nnrnmpfh vl hpnynvl ) n~\ vr.vl 1 ami no 1 - 1 — 

(benzo [c] thiadiazol-5-yl) pyrrolidine (Compound No. 2183) (11.5 mg, 48%): The 
purity was determined by RPLC/MS (86%); ESI /MS m/e 479.2 (M + +H, C 21 H 21 F 3 N 6 0 2 S ) . 

Reference Example 6: Preparation of 4- [ { N- (1- ( 9- 

fuiuorenyimethoxycarbonyl)pyrrolidin-3-yl) carbamoylmethyl }aminomethyl] -3- 
methoxyphenyloxymethyl -polystyrene. 

To a solution of ( R) -1- ( 9-f uluorenylmethoxycarbonyl ) -3-glycylamino- 
pyrrolidine hydrochloride (4.38 g, 10 mmoi) in DMF (65 mL) were added acetic 
acid (0.3 mL) , sodium triacetoxyborohydride (1.92 g) , and 4-formyl-3- 
(methoxyphenyloxymethyl) -polystyrene (1 mmol/g, 200 g) . The mixture was 
shaken for 2 h and filtered. The resin was washed with MeOH, DMF, CH 2 C1 2 , and 
methanol, and dried to afford the desired material (2.73 g) . 

Examples S22-9I2: General Procedure for Solid-Phase Synthesis of 3- 
Aminopyrrolidines . 

2G7 
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To a mixture of the corresponding acid (1.6. mmol), HBTU (1.6 rtimol) , and 
DMF ( 6 rtiL) was added diisopropylethylamine [3. 6 mmol) , and the mixture was shaken 
j- or 2 mm. 4 - l(Iv- (i- iy-ruiuOicujij.uici.iiuA J oc 1 ii J uuj.j.i i jjfii-w J . J .v. J .»» ^ 

y± ) carDamoy±iue u-iiyj. ) ctiiu-injiLLc i-ii j< j- j -> mei.noxypiiBiiyiuiSjr...>. -.^^ t ,„ J . J .-^ Jf ^— - 

a -i * — ~ ~] 4-u ^ m^vfiirs ua c: chalfAn for 1 ^ snr! f-ili-(=>r(=>H. Thp rpsi n 

U.4 imuoj. ) wdb cn-ii-ic^i aiiv-i iuj_^.«^^j-v^ ftas - — — — — — - . 

. „^„„^j ..T-t-u nTv/rtr ^-r\A r^w.r'T,. snH Hri pH . 

WdD l^nacu wj_ on ujii v^aavwj.^/ — - - — — - 

A mixture of the resulting resin, piperidine (3.2 mL) , and DMF (12.8 mL) 
was shaken for 10 min and filtered. The resin was washed with DMF and CH-»Ci ? , 
and dried. 

To the dry resin (0.05 mmol ) was added a mixture of NaBH ( OAc ) 3 (0.25 mmol ) , 
AcOH (0.025 mL) and DMF (ImL). The corresponding aldehyde (2.5 mmol) was added, 
and the mixture was shaken for 2 h, then filtered and washed with CH 3 0H, 10% 
diisopropylethylamine in DMF, DMF, CH 2 Cl 2 , and CH 3 0H. A mixture of the resin, 
water (0.050 mL) , and trif luoroacetic acid (0.95 mL) was shaken for 1 h and 
filtered. The resin was washed with CH 2 C1 2 and CH ; «0H. The filtrate and washings 
were combined and concentrated. The crude material was loaded onto Varian 1M SCX 
column and washed with CH 3 0H (15 mL) . Product was eiuted using 2 N NH 3 in CH 3 0H 
(5mL) and concentrated. Preparative TLC or HPLC, if needed, afforded the desired 
material. The ESI/MS data and yields are summarized in Table 18. 



Table 19 





Compound 
No. 


Molecular Formula 


ESI /MS m/e 


Yield (mg) 


Yield (%} 


example 822 


1805 


^11 HT O 1 □ r O f,T-4 C; 

Lil Li /. A. l J i- i- ~J 


516 


13 . 3 


76 


Example 823 


180 6 


C22 H24 F3 N3 03 S 


468 


12 . 8 


8i 


Example 824 


1807 


C22 H24 F3 N3 04 S 


484 


13.7 


83 


Example 825 


1808 


C22 H24 F3 N3 04 S 


484 


14.9 


91 


Examp 1 e 826 


1809 


C21 H22 F3 N3 03 S 


454 


12.9 


84 


Example 827 


1810 


C22 H22 F3 N3 04 S 


482 


12. 9 


79 


Example 828 


1811 


C24 H2 6 F3 N3 02 S 


47 8 


12 . 9 


-l A 

/ ? 


Example 829 


1812 


C22 H2 4 F3 N3 02 S2 


484 


5 . 3 


32 


Example 8 30 


1813 


C23 H2 6 F3 N3 02 S 


466 


12 . 8 


81 


Example 8 31 


1814 


C23 H24 F3 N3 03 S 


480 


9 . 7 


59 


Example 8 32 


1815 


C2 3 H2t> JtJ UZ t> 


4 66 


1Z . 1 


ci r\ 
O <J 


Example 8 33 


1816 


^-.^-t A TT^ n T7*0 MO nO O 

lzi nz. o r o imo wzl 


/on 

1 V u 


I A A 

II ■ i 


88 


tti i _ n o A 


1 o i n 
lui J 


C25 H30 F3 M3 02 S 


4 94 


14. 1 


84 


Example 8 35 


1818 


C21 H22 Br F2 N3 03 


482 


13. 4 


82 


Example 836 


1819 


C22 H2 5 F2 N3 04 


434 


11.7 


79 



268 
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example 837 


182 0 




a c n 
~t -j \j 


1 1 O 
_L X • O 


1 n 
/ * 


1 ~ Q 1 Q 


1821 


C22 H25 F2 N3 05 


4 50 


13, 3 


87 


Example 839 


1822 


C21 H23 F2 N3 04 


420 


11.9 


83 


Example 84 0 


1823 


C22 H23 F2 N3 05 


448 


11. 9 


78 


Example 841 


1824 


C24 H27 F2 N3 03 


444 


9.1 


60 


Example 8 42 


1825 


C22 H25 F2 N3 03 S 


4 50 


11 , 3 


74 


Example 8 43 


1826 


C23 H27 F2 N3 03 


432 


10.8 


74 


Example 8 44 


182 / 


C^J tl^S NJ U1 


446 


12 . 7 


84 


Example 8 45 


1828 


C23 H27 F2 N3 03 


432 


11.7 


80 


ir,,^™,^ 1 Q A £. 
UAaiu^xc u -3 i_< 


1829 


C24 H2 9 F2 N3 03 


4 46 


14.3 


94 


Example 8 47 


1830 


C24 H2 9 F2 N3 03 


446 


10 . 0 


66 


Example 84 8 


1831 


C22 H2 8 Br N3 03 


4 52 


4.8 


31 


Example 8 49 


1832 


C23 H31 N3 04 


414 


10 . 4 


74 


Example 850 


1833 


C2 3 H31 N3 05 


4 30 


12 , 1 


8 3 


Example 8 51 


1834 


C23 H31 N3 05 


430 


12.0 


82 


Example 8 52 


1835 


C.2 2 H2 9 N3 04 


400 


7.9 


58 


Example 8 53 


18 36 


C23 H29 N3 05 


428 


11 . 1 


7 6 


Example 8 54 


1837 


C2 5 H3 3 N3 03 


424 


13 . 3 


y2 


Example 855 


1838 


C23 H31 N3 03 S 


4 3 0 


8 . 7 


60 


Example 85 6 


1839 


C24 H33 N3 03 


412 


11.3 


81 


Example 857 


1840 


C24 H31 N3 04 


42 6 


12.9 


89 


Example 85 8 


1841 


C24 H33 N3 03 


413 


12.8 


91 


Example 859 


1842 


C25 H35 N3 03 


426 


8.7 


60 


Example 8 60 


! 1843 


C25 H35 N3 03 


42 6 


12 . 2 


84 


Pv2i.nl o ft fil 


1844 


C2 6 H37 N3 03 


440 


11.3 


7 6 


Example 8 62 


104 b 


C31 H37 Br N4 02 


57 7 


6.4 


30 


Example 8 63 


18 4 6 


r~' 1 ~ rrl ci tt^o in m o 

L^j ri/.u jJj ij 


/ion 

1 o V 


1 o o 


8 1 


T7 1 1 ~ O £ /I 

HjAdilLp J. C= uOl 


1847 


,-9"; W3 1 TT? M^t m 


460 


12 . 2 


78 


Example 8 65 


1848 


C27 H29 N3 04 


460 


6.1 


39 


Example 8 66 


I 1849 


C29 H31 N3 02 


454 


15. 1 


98 


Example 8 67 


1850 


C28 H31 N3 02 


442 


12.7 


85 


Example 8 68 


| 1851 


C2 8 H31 N3 02 


442 


14.3 


95 


Example 8 69 


1852 


C28 H29 N3 03 


456 


3.4 


22 


Example 87 0 


1853 


C27 H29 N3 06 S 


524 


15.4 


87 


Example 871 


1854 




518 


15.8 


9 0 




1855 


C28 H31 N3 04 S 


50 6 


17 . 0 


99 


Example 873 


1856 


C28 H31 N3 04 S 


506 


3 . 0 


17 


Example 874 


1857 


C28 H2 9 N3 05 S 


COO 


no o 

1U . u 


n n 
*j i 


Example 875 


-i a c o 

| 1DJU 


C20 H22 Br2 N4 02 


511 


9.3* 


37 


Example 876 


1859 


C21 H25 Br N4 03 


461 


6.7* 


29 



O /"» i\ 

& D V 
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Example 87/ 


1860 


C21 hzd tsr m <ji 


477 


rx c x 

y . o 


A A 
1 W 


Example 87 8 


J. u u X 


U£. 1 11^.~> UX li^i wx 


477 


10 . 0* 


42 


c,-,™v^i ,= mo 


1862 


C20 H23 Br N4 03 


447 


7.8* 


34 


Example 8 80 


1863 


C21 H23 Br N4 U1 


475 


3.4* 


14 


Example 8 81 


1864 


C21 H25 Br N4 02 S 


477 


3.9* 


16 


Example 8 82 


1865 


C22 K25 Br N4 03 


473 


6.4* 


27 i 


Example 8 83 


1866 


C2 3 H2 9 Br N4 02 


472 


7.0* 


29 


Example 8 84 


1867 


C23 H29 Br N4 OZ 


1 / J 


7 . 6* 


32 


Example 8 85 


1868 


C24 H31 Br N4 02 


487 


9.1* 


37 


Example 886 


1 ocn 

X U \J Zl 


C20 K22 Br I N4 02 


557 


8 . 9* 


33 


„ = ™ 1 <=, « Q 1 


1870 


C21 H2 5 I N4 03 


509 


9.2* 


37 


Example 8 88 


1871 


C21 H25 I N4 04 


525 


6.3* 


25 


Example 8 89 


1872 


C21 H2 5 I N4 04 


525 


5.9* 


23 


Example 8 90 


1873 


C20 H23 I N4 03 


4 95 


7.7* 


31 


Example 891 


1874 


C21 H23 I N4 04 


523 


8.2* 


32 


Example 8 92 


1875 


ill 6 til 1 1 N4 


519 


6.7* 


26 


Example 8 S3 


1876 


C21 H2 5 I N4 02 


525 


4 . 3* 


17 


Example 894 


1877 


C22 H27 I M4 02 


SQ7 


7 . 9* 


32 


Example 8 95 


1878 


C22 H25 I N4 03 


52^ 


8 . 4* 


33 j 


Example 89 6 


1879 


C23 H29 I N4 02 


521 


8.2* 


32 


Example 8 97 


1880 


C23 H29 I N4 02 


521 


8.1* 


32 


Example 898 


1881 


C24 H31 I N4 02 


535 


8.6* 


33 


Example 8 99 


1882 


C20 H22 Br N5 04 


476 


5.3* 


22 


Example 90 0 


1883 


C21 K2 5 N5 05 


428 


5.7* 


26 


Example 901 


1884 


C21 K25 N5 06 


44 4 


8 , 2* 


36 


Example 902 


1885 


C21 H2 5 N5 06 


444 


5.0* 


22 


Example 903 


1886 


C20 H23 N5 05 


414 


O 1 X 

O . / 


40 


Example 904 


■i n n i 
±0 0 1 


P91 UT3 M c. r\CZ 


4 4 2 


7.8* 


34 


UAaiL(y±^- ^ v —i 


1888 


C23 H27 N5 04 


438 


5 . 6* 


25 


Example 906 


1889 


C21 H25 N5 04 S 


444 


13.2* 


58 


Example 907 


1890 


C22 H27 NS 04 


426 


11.3* 


51 


Example 9 08 


1891 


C22 H2 5 N5 05 


44 0 


7.4* 


33 


Example 909 


1892 


C22 H27 N5 04 


426 


5.5* 


25 


Example 910 


i 1893 


C23 H29 N5 04 ; 440 


5.7* 


25 


Example 911 


1894 


C23 H2 9 N5 04 


a a n 
1 \J 


d A + 
J . ** 


A 1 
1 J. 


Example 912 


1895 


C24 H31 N5 04 


455 


8 . 5* 


37 



* Yield of TEA salt. 



Reference Example 7: Preparation of 2 -Carbamoyl- 1- (4- 
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chiorobenzyi ) pyrrolidine . 

A SOIUUIOII Ol UJ.-lJJ.UJ.XIiaillX'-lc: n_y w^i.iw.!. j-^t- ^ . 0 y , i. i. . u -J-** w^ajw^, 

1/1 -I 1\ rr>U^ v/^^^-t-n^T^ mi vf nro e; 1~ i r T"^»H at" 7 Cl °f fnr 4 h PiriH then ^t" 2 5 

^ ^ . j_ umiui j . liic Lcai_k,j.yu uii^i-«j.^ ~ ■ — - — — — — — — ■ - — - - ■ — 

°r- -e„^ ie v, 1 Hn« m-i vfnre was dd 1 n1".prf wi r.h f.H^r.l „ f 2 0 mL 1 and was washed 

^ j_ WJ _ j_ ^ n . lLl^. J_*_-J t*J- — — ^ i f 

with water (3 x 30 mL) , The organic phase was dried (MgSO/) and concentrated. 
Chromatography (Si0 2f 1% CH 3 OH-CH 2 Ci 2 ) afforded 2-carbamoyi-i- (4- 
chlorobenzyl) pyrrolidine (5.21 g, 81%). 

Reference Example 8: Preparation of 2- (Aminomethyl) -1- (4- 
chiorobenzyi) pyrrolidine . 

2-carbamoyl-l- ( 4-chlorobenzyl) pyrrolidine was dissolved in 1M BH 3 -THF 
(9.4 mL) and heated to 70 °C. After 16 h and 25 h, additional 0.5 equiv. of 
1M BH-i-THF were added. After 40 h, IN aqueous HC1 solution (14 mL) was added 
and the reaction was heated to reflux for 3 h, 3 N aqueous HC1 solution (6 mL) 
was added and the reaction was heated for an additional 3 h. The reaction mixture 
was cooled to 25 °C, basicified with 4 N aqueous NaOH solution and extracted 
with CH 2 C1 £ (4 x 15 mL) . Chromatography (Si0 2 , 8:1:1 -PrOH-H 2 0-NH 4 OH) afforded 
2- (aminomethyl) -1- (4-chlorobenzyl) pyrrolidine (1.21 g, 86%). 

Optically active (S) -2- (aminomethyl) -1- ( 4-chlorobenzyl ! pyrrolidine and 

I r;\ _ o_ I = m-i n nm<= T 'i 1 — / — r-Y, 1 r~, vnhon ■7\7^ Ira/rrnl iriinp wp re a 1 .q o r> rena red Dursuant 

to the above method using the corresponding reactant respectively. 

f S ) _2- (aminomethyl) -1- ( 4-chlorobenzyl ) pyrrolidine : i H NMR (CDClj, 400 
MHz) 8 1.40-1.80 (m, 5 H), 1.80-1.95 (m, 1 H) , 2.12-2.21 (m, 1 K) , 2.48-2.65 
(m, 1 H), 2.66-2.78 (m, 2 H) , 2.85-2.95 (m, 1 H) , 3.26 (d, J = 13.2 Hz, 1 H) , 
3.93 (d, J = 13.2 Hz, 1 H) , 7.20-7.40 (m, 4 H) . 

[R) -2- ( aminornethyl ) -1- (4 -chiorobenzyi) pyrrolidine showed the same X H 
NMR with that of (5) -isomer. 

Example 913: Preparation of 2-{ (W-benzoylleucyl) aminomethyl } -1- (4- 
chlorobenzyl) pyrrolidine (Compound No. 344) . 

A solution of 2- (aminomethyl) -1- ( 4-chlorobenzyl ) pyrrolidine (22.5 mg, 
0.10 mrn.ol) and dl-benzoylleucine (0.12 mmoi) in CHCl 3 (1 mL) was treated with 
EDCI (23 mg), HOBt (16.2 mg) and Et 3 N (15.2 uL) , and stirred at 25 °C for 16 
h. The reaction mixture was diluted with CH 2 C1 2 (0.5 mL) , washed with 2 N aqueous 
NaOH solution (2 x 0.75 mL) , dried by filtration through a PTFE membrane and 
concentrated to afford 2- {( itf-benzcylleucyl ) aminomethyl } -1- ( 4- 
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chiorobenzyi) pyrrolidine (compound No. 344) (74 mg, quant) : The purity was 
determined by RPLC/MS (85%); E 3 1 /MS m/e 442 (M + +H, C 25 H 32 C1N 3 0 2 ) . 

Examples 914-935. 

u me uuiu^wuiiuu wj_ « w»» w j — - — _i - — - ■ r — — 

xpry^-r^-^i ~ qi ^ nqinfi i-Via pn r r p c;nnnH i n o rpflr.hflnt resiiftcti vel v. ChromatoaraDhv, if 

i_) ^Ti Cl J l IJ^ J- ^- ^Kjj-iJ.--] v- ». -l -_ — — 31 — i_ _i J- 

needed, (HPLC-Ci 8 , CH 3 CN/H 2 0/TFA) afforded the desired material as the TFA salt. 
The ESI /MS data and yields are summarized in Table 19 and compound No. 339 and 
340 showed the following X H NMR spectra respectively. 

10 

Table 19 





uompouna 
No. 


Molecular Formula 


ESI /MS m/e 


Yield (mg) 


Yield (%) 


Example 914 


330 


C21 H2 4 Cl N3 02 


386 


75 + 


quant 


Example 915 


331 


C22 H26 Cl N3 02 


400 


44* 


7 0 


Example 916 


Q "J O 




47 6 


57 


Quant 


Example 917 




C20 H23 Cl N4 02 


367 


40 


quant 


Example 918 


33 4 


C22 H26 Cl N3 02 


4 0 0 


68 


rri i n t~ 


Example 919 


335 


C21 H23 Cl N4 04 


431 


73 


quant 


Example 92 0 


336 


C22 H23 Cl F3 N3 02 


454 


75 


quant 


Example 92 i 


337 


C22 H26 Cl N3 02 


400 


68 


quant 


Example 922 


338 


C22 K26 Cl N3 02 


400 


70 


quant 


Example 923 


341 


C22 H2 6 Cl N3 02 


400 


80* 


quant 


Example 92 4 


342 


C22 H2 6 Cl N3 02 


400 


68 


quant 


Example 925 


343 


C24 H30 Cl N3 02 


42S 


63 


^uant 


Examp 1 e 926 


"3 /I c, 


C23 H27 Cl N2 02 


399 


68* 


quant 


Example 927 


34 6 


C23 H?6 Cl F N2 03 


433 


51 


quant 


Example 928 


347 


iizy Cl imz uz 


413 


47 


quant 


Example 929 




n tj o ^7 MO OO 

_> IL^ 1 lit* 


399 


26 


quant 


ij A.aiLip j_ c -t v 


349 


C21 H25 Cl N2 03 S 


421 


42 


quant 


Example 9 31 


350 


C26 H33 Cl N2 03 


457 


12.4 


54 


Example 932 


351 


C22 H2 6 Cl N3 03 


410 


34 


81 


Example 933 


352 


C22 H25 C12 N3 03 


450 


51 


quant 



* Yield of TrA salt. 



15 Example 934. Compound No. 339: 82%; 1 H NMR (CDC1 3 ) S 1 . 52—1 . 75 (m, 4 H) , 

1.84-1.95 (m, 1 H) , 2.10-2.20 (m, 1 H) , 2.67-2.78 (m, 1 H) , 2.80-2.90 (m, 1 H) ,. 
3.10-3.20 (m, 1 H), 3.25 (d, J= 13.1 Hz, 1 H) , 3.50-3.60 (m, I H) , 3.89 (d, 
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J= 13,1 Hz, 1 H), 4.28-4.20 (m, 2 H) , 7.00-7.05 (m, 1 H) , 7.12-7.29 (m, 4 H) , 
7.51 (t, J = 7.8 Hz, 1 H), 7.74 (d, J= 7.8 Hz, In), 7.99 [d, J= 7.8 Hz, 1 
H) , 8.10-8.27 (m, 2 H) . 

example y^o. uompumiu No. ■ <^o, imiylk i^^j; 0 r.-- ^ . . - - 
1 . 8 b— 1 . y / (m, 1 nj , z . ±z— z. . z. 1 (III, i "ir ^-.w, ^ . / o ira, ^ n; , ^ . ~ - - --, , 

- n . 0 0 , . i it, o n T= 13 1 Hz 1 H) ^ S9— ^.5Q fm. 1 HI. 3.89 (d. 

i „_ -1 a na_/ on (m 5 HI. 7.00-7.07 (m. 1 HI. 7.12-7.30 (m. 4 H). 

7.50 (t, J = 7.8 Hz, 1 H) , 7.73 (d, J = 7.8 Hz, 1 H) , 8.01 (d, J = 7.8 Hz, 1 
H) , 8.10-8.25 (m, 2 H] . 

Reference Example 9: Preparation of 3- {Aminomethyi) -1- ( 4- 
ehlorobenzyl ) pyrrolidine . 

To a mixture of 4-carboxy-l- ( 4-chlorobenzyl ) pyrrolidin-2-one (5.05 g, 
20 mmol), EDCI (2.85 g, 22 mmol), HOBt (2.97 g, 22 mmol) and dichloromethane 
(100 mL) was added 0 . 5 M ammonia in dioxar.e (60 mL, 30 mmol ) . The reaction mixture 
was stirred at room temperature for 15 h and washed, with 2N HC1 (3 times) and 
2 N NaOH aqueous solution (100 mL x 4) . The organic layer was dried over anhydrous 
magnesium sulfate, filtered, and concentrated to afford 3-carbamoyl-l- (4- 
chlorobenzyl) pyrrol idin-2-one (1.49 g) as a colorless solid. 

To a solution of 3-carbamoyl-l- ( 4-chlorobenzyl ) pyrrolidin-2-one (1.45 

g) in THF (15 mL) was added 1.0 N BH 3 in THF (25 mL) . The reaction mixture was 

stirred at 65 °C for 15 h. After cooling to room temperature, the solvent was 

removed under reduced pressure. Water (30 mL) and cone. HCl (10 mL) were added 

i ..j T7=s =t- inn °r fnr 2 h and room termoerature for 1 h. 2 

anu Lilt; juiAuuic was ioiiicu ~ - — -- i 

m u a ™ , mlpm] . c^i„Hnn linn mT,l was added and the mixture was extracted with 
AcOEt (50 mL x 3) The combined organic layers were dried over K 2 C0 3 , filtered 
and concentrated. Column chromatography (SiO : , 15% CH 3 OH-5% Et 3 N in CH 2 C1 2 ) 
afforded 3- ! aminomethyi ) -1- ( 4-chlorobenzyl i pyrrolidine (860 mg, 19%) as a 
colorless oil. 

Reference Example 10: Preparation of 1- (4-Chlorobenzyl) -3- 
{ (glycylamino) methyl } pyrrolidine . 

Amixture of 3- (aminomethyi) -1- (4-chlorobenzyl) pyrrolidine (860 mg, 3.8 
mmol), EtjN (5.7 mmol), W-tert-butoxycarbonyl glycine (704 mg) , EDCI (594 mg), 
HOBt (673 mg), and dichloromethane (20 mL) was stirred at room temperature for 
15 h. Dichloromethane (50 mL) was added and the solution was washed with 2 N 
NaOH solution (50 mL x 2 ) , dried over anhydrous sodium sulfate, filtered, and 
concentrated to afford 3- [ { N- ( tert-butoxycarbonyl ) glycyl } aminomethyi ] -1- ( 4- 
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chlorobenzyi) pyrrolidine (1.31 g, 90%). 

To a solution of 3— [ { iV— ( text— butoxycarbonyl ) glycyl ) aiuinomethyl ] — 1— 

( 4-chlorobenzyl ) pyrrolidine (804 nig, 2.11 irimol) in methanol (10 mL) was added 

4 N HC1 in dioxane (5 mL) . The solution was stirred at room temperature for 

o c l. mi -,4- ■; ™-i^t-,,>-<a t.t= = ^nnmnfi-afp^ anH 1 M Ma OH solution 19 0 ml.) was 

O.J II. inc icq^liuii iLij.^i.^.'-tA.'- ~ — ~ ~ * — *■ " * ' 

nn,n T.r= c o vt- r 3 (- 1" <^H with H i nh 1 n mm e t h a n e (20 mL X 3) . and the 

auucu . 111^ iLL-i-^*-"j-^ « ^ — — . — - - - - , 

combined extracts were dried over sodium sulfate and concentrated to give desired 
X_ (4-chlorobenzyl) -3-{ (glycylamino)methyilpyrrolidine (599 mg, 100%): The 
purity was determined by RPLC/MS (100%); ESI /MS m/e 282.2 (M + +H, C 14 H 2CI C1N 3 0) . 

Example 936: Preparation of 3-[{J7-(3- 

Trifluoromethylbenzoyl) glycyl } aminomethyl ] -1- < 4 -chlorobenzyi) pyrrolidine 
(Compound No. 1463) . 

A solution of 3- ( trif luoromethyl ) benzoyl chloride (0.058 mmol ) in 
dichlorcmethane (0.2 mL) was added to a mixture of 1- ( 4-chlorobenzyl ) -3- 
{ (glycylarnino) methyl} pyrrolidine (0.050 mmol) and piperidinomethylpolystyrene 
(60 mg) in chloroform (0.2 mL) and dichloromethane (1 mL) . After the reaction 
mixture was stirred at room temperature for 2.5 h, methanol (0.30 mL) was added 
and the mixture was stirred at room temperature for 1 h. The reaction mixture 
was loaded onto Varian™ SCX column, and washed with CHiOH (15 mL) . Product was 
eluted off using 2 N NH 3 in CH 3 OH (5 mL) and concentrated to afford (3-[{JV- 
(3-trifluoromethylbenzoyl) glycyl) aminomethyl ] -1- [4-chlorobenzyl) pyrrolidine 
(Compound No. 1463) (22.4 mg, 99*): The purity was determined by RPLC/MS (97%); 
ESI/MS m/e 454.2 (M T +H f C^H-CIFjNjO; ) . 



Examples 937-944. 

The compounds of this invention were synthesized pursuant to methods of 
Example 936 using the corresponding reactant respectively. The ESI/MS data and 
yields are summarized in Table 20. 



Table 20 





Compound 
No. 


Molecular Formula 


ESI /MS m/e 


Yield (mg) 


Yield (%) 


Example 937 


1464 


C22 H2 3 CI F3 M3 03 


470.0 


21.0 


89 


Example 938 


14 65 


C2 3 H22 CI F6 N3 02 


522 . 0 


24.5 


94 


Example 939 


1466 


C21 ti<13 tsr UJ. in J uz 


1DD.U 


2 0.8 


n r. 
? U 


Example 94 0 


1467 


C21 112 3 C12 N3 02 


420.0 


19.6 


93 
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Example 941 


1468 


C21 H2 3 Cl N4 04 


431.2 


19.5 


91 


Example 942 


1469 


C22 H22 Cl F4 N3 02 


472 :o 


21. 8 


92 


Example 94 3 


1470 


C21 H22 C13 N3 02 


456. 0 


22. 1 


97 i 


Example 94 4 


1471 


C21 H22 Cl F2 N3 02 


422,0 


20.9 


99 



Exanple 945: Preparation of 3- [ { N- (2 -Ami no -4 , 5- 

difluorobenssoyl) glycyl } aminomethyl ] -1- (4-chlorobenzyl)pyrrolidine (Compound 
No. 1506) . 

5 A solution of 1- (4-chlorobenzyl) -3-{ ( glycyl amino) methyl I pyrrolidine 

(0.050 mmol) in CHC1, (1.35 mL) and tert-butanol (0.05 mL) was treated with 
2 -amino- 4 , 5-dif luorobenzoic acid (0.060 mmol), diisopropylcarbodiimide (0.060 
mmol). and HOBt (0.060 mmol). The reaction mixture was stirred at room 
temperature for 19 h. The mixture was loaded onto Varian™ SCX column, and washed 
10 with CHjOH/CHCls 1:1 (10 mL) and CH 3 OH (10 mL) . Product was eluted off using 
2 N NH 3 in CH 3 0II {5 mL) and concentrated to afford 3- [ { N- ( 2-amino-4 , 5- 
dif luorobenzoyl) glycyl ) aminomethyl] -1- ( 4-chlorobenzyl ) pyrrolidine (Compound 
No. 1506) (22.0 mg, quant); The purity was determined by RPLC/MS (92%); ESI/MS 
m/e 437 (C 21 H 2; C1F 2 N 4 0 2 ) . 

15 

Examples 946-952. 

The compounds of this invention were synthesized pursuant to methods of 
Example 945 using the corresponding reactant respectively. The ESI/MS data and 
yields are summarized in Table 21. 

20 

Table 21 





Comp ound 
No . 


Molecular Formula 


ESI /MS m/e 


Yield (mg) 


Yield (%) 


Example 94 6 


1506 


C21 24 Br Cl N4 02 


481 


20.6 


86 


Example 94 7 


1507 


C21 H24 F Cl N4 02 


419 


21.7 


quant 


Example 94 8 


1509 


C27 K28 Cl N3 02 


462 


26.5 


quant 


Example 94 9 


1510 


C21 H24 Cl I N4 02 


527 


22 . 0 


8 4 


Example 950 


1511 


C19 H21 Br Cl N3 02 S 


472 


23 . 7 


quant 


Example 951 


1512 


C21 HZ4 C12 N1 uz 


435 


22 . 3 


quant 


Example 952 


1513 


nni tt n o r* 1 it"D r\ A c* 


£0 c 

•J *1. 


24.6 


9 4 



Keierence ±Lxainpxe _l j_ : rreparation wj_ j.- \ n-«-iij.wj.wwciiAy4./*iAii"-*-«va.w «- kw - 1 -— ■ • 

£U 4-CnloroDenzyi cnioriae [ o . ^ , ^ ^ . ^ uuuoi ; «uiu t j.^^ l. ^ , . , i ^ , — * - ««w j. , 
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W ere added to a solution of ethyl nipecotate (6.29 g, 40.0 mmol ) in CH ;i CN (15 
mL) . The reaction mixture was stirred at 70 "C for i . 5 h . The solvent was removed 
under reduced pressure . Saturated aqueous NaHCO;, (50 mL) was added to the residue 
and the mixture was extracted with EtOAc (100 mL) . The organic phase was washed 
5 with saturated aqueous NaHCOj and brine, and dried over Na 2 S0 4 . The solvent was 
removed under reduced pressure to afford ethyl 1- ( 4-chlorobenzyl ) nipecotate as 
a red yellow oil (11.025 g, 97.8%) used without further purification. The purity 
was determined by RPLC/MS (97%); ESI /MS m/e 382.2 (M + +H, C 15 H ;1 C1N0 2 ) . 

A solution of LiOH (1.66 g) in H 2 0 (25 mL) was added to the solution of 

10 ethyl 1- (4-chlorobenzyl ) nipecotate in THF (60 mL) and CHjOH (20 mL) . The reaction 
mixture was stirred at room temperature for 15 h. The solvent was removed under 
reduced pressure to afford an amorphous solid which was purified by column 
chromatography (Si0 2 , 50% CH 3 OH-CH 2 Ci ; ) to yield 1- (4-chlorobenzyl) nipecotic acid 
(9.75 g, 98.2%) as a pale yellow amorphous solid. The purity was determined 

15 by RPLC/MS (>95%); ESI /MS m/e 254.0 (M + +H, C 13 H 17 C1N0 2 ) . 

Reference Example 12: Preparation of 1- ( 4-Chlorobenzyl) -3- { ! tert- 
butoxycarbonyl) amine }piperidine . 

A solution of 1- ( 4-chlorobenzyl ) nipecotic acid (7.06 g, 27.8 mmol) in 
20 £ BuOH (500 mL) was treated with Et 3 N (3.38 g) and activated 3 A molecular sieves 
(30 g) . Diphenylphosphoryl azide (8.58 g) was added, and the reaction mixture 
was warmed at reflux for 18 h. The mixture was cooled and the solvent was reflux 
for 18 h. The mixture was cooled and the solvent was remove under vacuum. The 
residue was dissolved in EtOAc (500 mL) , and the organic phase was washed with 
25 saturated aqueous NaHC0 3 (2 x 100 mL) and brine (50 mL) , dried (Na?S0<) , and 
concentrated in vacuo. Chromatography (Si0 2 , 25% EtOAc-hexane) afforded 1- 
(4-chlorobenzyl) -3- { ( tert-butoxycarbonyl ) amino) piperidine (2.95 g, 32.6%) as 
a white crystalline solid: ! H NMR (CDClj, 300 MHz) Si. 4-1. 75 (br, 4 H) , 2.2-2.7 
(br, 4 H) , 3.5 (br, 2 H) , 3.8 (br, 1 H) , 7.3 (br, 4 H) ; The purity was determined 
30 by RPLC/MS (>99%) ; ESI/MS m/e 269.2 (M"+H-56, C 17 H 26 C1N 2 0 2 ) . 

Reference Example 13: Preparation of 3-Amino-l- ( 4- 

chiorobenzyi ) piperidine . 

A solution of 1- (4-chlorobenzyl) -3- { [tert- 

35 butoxycarbonyl) amino} piperidine (2.55 g, 7.85 mmol) in CH ; OH (25 mL) was treated 
with 1 N KCl — Et-;0 (50 mL ) . The reaction mixture was stirred at 25 "C for 15 h. 
The solvent was removed under reduced pressure to afford 3-amino-l- ( 4- 
;1 ) Dineridine dihydrochloride as an amorphous solid (2.49 g, quant) . 
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The purity was determined by RPLC/MS (>95%) , ; ESI /MS m/e 225.2 (M + +H, Ci 2 H 18 CiN 2 ) . 

Example 953: Preparation of 1- (4-Chiorobenzyi) -3- [ {N- (3- 

methylbenzoyl) glyoyi > amino ]piperidine (Compound No. 355). 

5 N- (3-Methyibenzoyi) glycine (10.6 mg, 0.055 mmol), EDCI {10.5 rng) and 

1-hvdroxvbenzotriazoie hydrate (7.4 mg) were added to a solution of l-(4- 
chiorobenzyi) -3-aminopiperidine dihydrochloride (14.9 mg, 0.050 mmol) and Et 3 N 
(15.2 mg) in CHCl 3 (2.5 mL) . The reaction mixture was stirred at 25 °C for 16 
h, washed with 2 N aqueous NaOH (2 mL x 2) and brine (1 mL) . After filtration 
10 through PTFE membrane filter, the solvent was removed under reduced pressure 
to afford 1- ( 4-chlorobenzyl ) -3- [{N- ( 3-methylbenzoyl ) glycyl } amino J piperidine 
(compound No. 355) as a. pale yellow oil (17.4 mg, 87%) : The purity was determined 
by RPLC/MS (97%); ESI /MS m/e 400.0 (M + +H, C :2 H; S C1N 3 0 ? ) . 

15 Examples 954-982. 

The compounds of this invention were synthesized pursuant to methods of 
Example 953 using the corresponding reactant respectively. The ESI/MS data and 
yields are summarized in Table 22 and compound No. 358 showed the following : H 
NMR spectra. 

20 

Table 22 





Compound 
No . 


Molecular formula 


ESI /MS m/e 


Yield (mg) 


Yield [%) 


Example 954 


354 


C21 H24 CI N3 UZ 


386 


16.1 


83 


Example 955 


356 


C2 0 H2 3 CI N4 02 


387 


19.4 


100 


Example 9 56 


357 


C22 H26 CI N3 02 


400 


16.8 


84 


Example 957 


359 


C22 H2 6 CI N3 02 


400 


8 . 9 


17 


Example 958 


3 60 


C22 H2 5 Ci N4 04 


445 


25.6 


Quant 


Example 959 


361 


C2 3 H27 CI N2 02 


399 


15. 5 


29 


Example 9 60 


362 


C2 4 H2 9 CI M2 03 


429 


12 . 4 


58 


Example 9 61 


363 


C21 H25 CI N2 02 S 


405 


zz . 2 


quant 


Example 9 62 


364 


CZ4 H29 CJ. 1NZ U1 


445 


on 1 
^, U . / 


n o 
zi _) 


Example 9 63 


3 65 


^o/i inn r<l mo r\1 
n^. y ^-l lit- 


/II 5 
~t j — ' 


15 . 6 


75 


XT'., T ~ n rZ A 


366 


C23 H2 6 CI F N2 03 


433 


21.6 


100 


Ex amp 1 e 9 65 


367 


C23 H2 7 CI N2 02 


399 


11. 9 


60 


Example 966 


368 


C22 H2 5 CI N2 02 


385 


16. 0 


83 


Example 967 


369 


C22 H24 C12 N2 02 


419 


13 . 9 


60 


Example 968 


370 


C26 H33 CI N2 03 


457 


15 . 9 


54 



2 7 7 



